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Abstract 
Organisational transformations reliant on successful information system 
developments (continue to) fail to deliver projected benefits, even with the rigorous 
application of contemporary governance models.  Though a technical build of new 
information systems may be completed, the expected benefits identified in approved 
proposals are often not delivered indicating that a sole focus on the IT component will 
not necessarily improve outcomes.  Modifications to traditional programme, project 
and systems development management methods have produced little material 
improvement to successful transformation, as they are unable to routinely address the 
complexity and uncertainty of non-linear development.  Complexity theory provides 
insight into why this phenomenon occurs and is the theoretical lens used to focus the 
research. 
The qualitative research methodology used in this study affords a deep 
understanding of organisational transformation phenomena, which is necessary for 
identification of the causal mechanisms responsible for the dynamic behaviours in 
information system-driven organisational transformations.  Case study method, 
underpinned with critical realism philosophy, provides a clear boundary between the 
ontology and epistemology of organisational phenomena and the opportunity to gain 
new insights into the problem of inadequate benefit from transformational initiatives. 
Three complex transformations were investigated using Bhaskar’s (2008) 
layered ontology, which was aligned with the broad church of complexity theories to 
conceptualise organisational transformation as an emergent socio-technical system.  A 
set of constructs, based on complex adaptive system theory and Archer’s (2013) model 
of social morphogenesis, provided the analytical structure used to identify mechanisms 
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associated with transformative outcomes.  The construct relationships were illustrated 
using NVivo tree maps to identify dominant relationships, which became the primary 
basis for mechanism identification.  The study found three mechanisms, persistent 
activation energy (PAEM), structural latency (SLM) and insightful experimentation 
(IEM), influenced the outcomes of interventions aimed at transforming organisations. 
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 Chapter 1: Introduction 1 
Chapter 1. Introduction 
“On 14 March 2010 after ten aborted attempts to deliver the new payroll 
system, it went live.  It was a catastrophic failure, as all Queenslanders 
know” (Chesterman, 2013, p. 12). 
The failure to implement the Queensland Heath payroll system (QHPS) is one 
of many information system-driven transformations that have failed to deliver their 
objectives.  In one of the several by subsequent reviews to determine causes of this 
failure, Chesterman (2013, p. 217) was critical of the diligence of various officers, 
identified the “principal causes” responsible and recommended improved governance 
by stronger adherence to the mandated implementation methodology for future 
programmes.  Strong methodologies with multiple layers of governance, however, 
increase the complexity of such programmes (Eden & Sedera, 2014). 
The inability of existing methodologies to address the complexity of 
transformative programmes provides the underlying motivation for this study.  This 
study investigates three cases of information systems-driven organisational 
transformation to determine the impact of complexity and to explain how it influences 
the outcome of such programmes.  A qualitative research approach underlaboured2 by 
critical realism (further discussed in section 3.1.2) blends the interrelated disciplines 
of information systems, complexity and organisational theories to identify the 
generative mechanisms responsible for organisational transformation. 
                                                 
2 The concept of philosophical underlabouring is addressed frequently by Bhaskar (2010b) for the 
purpose of “bringing conceptual clarity to these sciences and practices by clearing away erroneous 
and redundant philosophical ideas” (Wilkinson, 2014, p. 39) to allow sustainable interpretation that is 
free of false beliefs.  It provides the philosophical basis for development of methodologies in social 
systems research. 
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This thesis comprises a broad overview of the research problem and method in 
this chapter, followed by a literature review in Chapter 2, underpinning philosophy in 
Chapter 3, methodology in Chapter 4, case study analysis in Chapter 5, a discussion of 
findings in Chapter 6 and concluding remarks in Chapter 7.  Section 1.1 of this chapter 
outlines the background and context of the research, section 1.2 outlines its purpose, 
section 1.3 briefly addresses the research methodology and section 1.4 describes the 
significance and scope of the research.  The final section outlines the remaining 
chapters. 
1.1 Background 
Organisational transformations3 that are reliant on successful4 information 
system developments (continue to) fail to deliver projected benefits even when 
contemporary governance models are applied rigorously (Ward, 2007). In this study I 
prefer the term outcome distress5 rather than failure, which is a function of a range of 
variables including time, cost, scope, risk, quality and benefits (Sargeant, Hatcher, 
Trigunarsyah, Coffey, & Kraatz, 2010).  Where possible I avoid the terms success and 
failure as they imply an absolute status (either meeting all expectations or meeting 
none), where in reality some benefit may be delivered but outside one or more of the 
programme tolerances.  Hence, for both readability and consistency, future remarks 
about failure or success refer to the outcome distress function, not the absolutes.  
Payroll system development, for example, although one of the earliest 
applications in business computing dating back to the 1950s (Oliveira & von Hippel, 
                                                 
3 Transformation is defined as a change based on a change in vision and/or norms/behaviours (Geels 
& Kemp, 2007). 
4 Success is traditionally defined as the on-time, on-cost delivery of benefits and returns of 
investments objectively quantified in a business case (Jenner, 2010a). 
5 Outcome distress occurs when the current strategy is unable to deliver the change needed to exploit 
the firm’s resources (Bruton, Oviatt, & White, 1994). 
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2011), is not yet consistently successful.  Recent examples of unsuccessful payroll 
system implementation includes Queensland Health (Australian Associated Press, 
2013), New Zealand Teachers (Fletcher, 2013), and Nova Scotia Health (Kanaracus, 
2011).  This phenomenon is not limited to payroll systems, specific functional or 
sectoral domains (Al-Ahmad et al., 2009; Kanaracus, 2011; Whittaker, 1999).  
Anecdotal reporting suggests annual worldwide costs of information system (IS)-
driven organisational transformation failures may exceed $3 trillion (Krigsman, 2012).  
Any reduction in failure rates has the potential for significant financial and 
productivity benefit. 
Outcome distress leads to significant waste in resources as well as opportunity 
costs of not achieving the expected capability.  Inability to complete the technical build 
of information systems components is a clear source of transformation failure.  Even 
though a technical build of new systems6 may be completed, the expected benefits 
identified in approved proposals and business cases are often not delivered (Binney, 
Boedker, Nagm, & Guthrie, 2007).  This indicates that a sole focus on the technical 
system deployment may not necessarily improve outcomes. 
One generally accepted reason for outcome distress is the inflated benefit 
projections in initial proposals, which are made to ensure project approval (Flyvbjerg, 
Garbuio, & Lovallo, 2009; Jenner, 2010a).  However, business case development and 
feasibility analysis is a mature practice, which follows a linear path based on rules and 
standardised practices.  Although complicated, these tasks do not display the 
                                                 
6 Unless otherwise specified, future reference to the term ‘system(s)’ refers to the complete set of 
actors, behaviours and processes associated with the transformation activity. 
 Chapter 1: Introduction 4 
characteristics of complexity7 and are unlikely to be the sole cause of the consistent 
pattern of distressed outcomes.  
The traditional approach of attempting to use hindsight as a predictor of future 
behaviour (i.e. attempting to replicate previous successes or modifying a failed 
approach based on retrospective coherence8) is not appropriate in complex 
environments (Snowden, 2002).  It is made worse by misunderstanding the role of 
randomness (Taleb, 2010) and the rigidity of expertise (the value of “factual” 
information) where “false beliefs”9 (Bhaskar, 2014) are perpetuated by social 
mechanisms, which persist in folk lore and are very difficult to reform (A. Gable, 
2011).  This research proposes that the problem emanates from the many 
interconnected components, which includes change drivers, business case 
expectations, information system specification and entrenched organisational practice.  
The associated increase in dependencies affects the ability to design and build a system 
incorporating the nuances of all the components. 
Information system design is a difficult process.  It demands that business 
requirements be unambiguously represented in both functional and non-functional 
terms (Roman, 1985), a process hindered by the ambiguity of natural language 
(Pelletier, 1994).  Unclear goals and objectives lead to poor requirements specification, 
and scope variability hinders the success of transformation processes (Al-Ahmad et 
al., 2009).  Business requirements add complexity in their own right as they often 
reflect an inter-related, inconsistently structured set of demands (Ferber, Gutknecht, 
                                                 
7 In this research complexity is defined from a systems perspective, is relative (i.e. a continuum exists 
from simple to complex without a clear boundary) and exists where minor changes in behaviour can 
produce disproportionately major consequences. 
8 Snowden refers to the clarity gained after the fact, where the event was unpredicted beforehand. 
9 A belief or an explanation based on a false premise that may be widely institutionalised.  Different 
sets of causal factors contribute to these beliefs meaning outputs of scientific endeavour are fallible 
and demand critical assessment. 
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Jonker, Muller, & Treur, 2000; Roman, 1985).  Consequently, the traceability of 
business requirements from elicitation, through modelling to solution implementation 
in IS-driven organisational transformations is complex and worthy of further 
investigation (Cox, Phalp, Bleistein, & Verner, 2005).  All of these factors suggest that 
information system design is inherently complex (Courtney, Merali, Paradice, & 
Wynn, 2008; Markus, Majchrzak, & Gasser, 2002; Vessey & Ward, 2013), a point 
considered in more depth in Chapter 2. 
Both anecdotal evidence (McIntosh, 2012) and research data (Hanseth & 
Lyytinen, 2010) indicate that complexity plays a role in outcomes of IS-driven 
organisational transformations.  Conventional transformation methodologies depend 
on over-simplified governance models that are based primarily on time, cost and 
quality metrics, and without adequate strategies to recognise and respond to 
complexity (Jessop, 2003; vom Brocke & Lippe, 2010).  The misalignment of 
approach and context often results in outcome distress (McManus & Wood-Harper, 
2008). 
Dombkins (2008) advocates development of non-traditional project 
management capabilities to address complex scenarios and recognises characteristics 
such as uncertainty, change and chaos exist in complex developments.  Although the 
competency standards are useful in highlighting the existence of complexity in project 
management and the identification of personal management capabilities considered to 
be beneficial, it fails to address the additional complexities of systems integration and 
the associated cross divisional negotiation and personal credibility needed in an 
organisational transformation (Levin & Ward, 2011). 
Therefore, my position is that a fresh approach incorporating complexity science 
is required to identify organisational contexts, provide direction on strategies, and 
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articulate holistic progress of both planned and indirect benefits throughout the 
development lifecycle (Esteves, 2009; Harris, Sapountzis, & Kagioglou, 2008).  
Mencken provides a hint of why systems fail in his humorous quote “for every complex 
problem there is an answer that is simple, neat and wrong” (MacLeod, 2005, p. 2).  
To counter this, I will advocate that a critical realist approach can be used to identify 
causality by studying the dynamic relationships (both micro and macro level) between 
individuals and groups at each organisational layer (Sayer, 2004).  The vision for this 
research project is a transition to a situation where “for every IS-driven organisational 
transformation there is an approach that is simple, neat and has a sound theoretical 
basis”.  This moves the emphasis of organisational transformation to outcome 
realisation, rather than organisational control. 
Many studies, from as early as the 1960s, have been directed at project failure 
phenomena (Bartis & Mitev, 2008).  Al-Ahmad et al. (2009) listed seventeen failure 
factors, none of which directly referred to complexity, yet many case studies 
exiguously allocate some portion of blame to the ‘complexity’ of the project (Courtney 
et al., 2008).  Organisational transformations continue to fail even though modest 
improvements have been achieved through contemporary transformation practice 
(Doherty, Ashurst, & Peppard, 2012).  However, the substantive research designed to 
pinpoint causes of outcome distress and to develop solutions has focused on recurrent 
and existing areas such as governance, risk, stakeholder engagement and project team 
experience (Al-Ahmad et al., 2009; Apfel et al., 2007; Baker, 2012; Bartis & Mitev, 
2008; Hakkinen & Hilmola, 2008; Tiwana, 2010).  I argue that a paradigm shift 
towards understanding the contribution of complexity to outcome distress will be 
required to deliver a substantial improvement in transformation outcomes (Amaral & 
Uzzi, 2007; Merali, Papadopoulos, & Nadkarni, 2012). 
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Researchers have sought to use complexity science in their development of 
information system theories and models.  However, the term ‘complex’ is applied 
inconsistently in many information system case studies (Wise, Hopkin, & Stager, 
1993).  In a comprehensive work, Edmonds (1995) demonstrated the wide variety of 
meanings for complexity, including: 
 difficult to do (but solvable by application of some unspecified 
effort/strategy); 
 large in scope and functionality (but reducible and able to be solved by 
solution of the decomposed sub-problems); 
 ambiguous and uncertain (resolved through clarification strategies); and 
 unknown sets of unknowns (unable to be solved using pre-defined solution 
algorithms). 
Without an agreed and consistent definition of complexity, it is not possible to 
gauge its influence on systems transformation.  The resolution of this matter lies in the 
separation of colloquial use of the term complex from a more formal definition based 
in complexity science, which is addressed in detail in Chapter 2. 
To ensure clarity, this study identifies a complex system as one falling into the 
category of “unknown unknowns” (Pich, Loch, & De Meyer, 2002, p. 1013), where a 
number of interacting influences prevent a predictable development path towards an 
optimal solution.  A complex system consists of a number of components whose 
interrelationships have the ability to cause unexpected outcomes, and is neither 
predicted nor predictable based on historic behaviour (Cotsaftis, 2009).  Due to the 
irreducibility and contextual nature of complex systems, no single model is able to 
describe the behaviour of organisational transformation adequately (Rosen, 1977).  
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The inability to represent the dynamics of an organisational transformation with a 
single, simple model is indicative of the unpredictability of outcomes of strategic 
change interventions.  Hence, an opportunity exists to understand better how new 
information systems activate the generative mechanisms responsible for organisational 
sustainability.  Complexity theory suggests organisational behaviour cannot be 
decomposed to simplicity (Courtney et al., 2008).  However, it provides a lens to focus 
on underlying triggers of emergence, self-organisation and non-linear dynamics. 
In summary, the problems associated with IS-driven organisational 
transformation have been recognised in both research and practice, while attempts to 
understand and explain the root causes have had limited success.  Complexity science 
is a credible theoretical basis for enhancement of information system theory and 
organisational theory concerning organisational transformation (Amagoh, 2008; 
Amaral & Uzzi, 2007; Byrne, 2009; Cilliers, 2011; Merali et al., 2012). 
1.2 Purpose 
“Advances in theoretical science have often been based on finding useful 
compact descriptions of a phenomenon of interest.” (Kauffman, 1995, p. 18) 
A niche exists for a better understanding of the intersection of information 
system theory, complexity theory and models of organisational transformation.  The 
phenomenon of outcome distress for IS-driven organisational transformation lies 
within this niche.  Rather than developing a generalised theory, this research advances 
our knowledge of organisational transformation through an empirical investigation of 
complexity and the plausible explanation of causality of the transformative outcome.  
This section maps the progression of my research path from a statement of the business 
problem (section 1.2.1) through establishing a research strategy (section 1.2.2) and 
realising the research questions (section 1.2.3). 
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1.2.1 Business Problem 
Although the genesis of this research lies in the number of failures of highly 
visible projects, it is more concerned with explaining behaviours throughout the life 
cycle of any IS-driven organisational transformation.  The variety of options for 
decisions, processes, structures and technology interventions ensures a system that is 
under pressure to transform is subject to dynamic and counteracting pressures 
attempting to maintain a state of organisational homeostasis (Courtney et al., 2008; 
Hanseth & Lyytinen, 2010).  By the theory of computation, the predictability of an 
outcome from such a system in a finite time can only be determined by watching it in 
real time (Kauffman, 1995).  This is a useful strategy if one has a successful 
transformation to use as a template where all the variables are controllable, and the 
intervention processes can be replicated in all material ways (requirements, 
stakeholders and so on).  For a system successfully implemented in a particular 
environment, the enabling strategies can be replicated across other equivalent settings.  
However, Flyvbjerg et al. (2012) advise of the inability to solve a problem using a 
solution from another environment, since even though the differences may only be 
small, the impact of these variations can be surprising (Taleb, 2010).  In many 
transformations, critical information systems are not completed, which leads to a 
diminution of anticipated benefit and consequential outcome distress.  In other cases, 
a random variation in the replicated system fluctuates in such a way as to cause 
unpredictable system wide behaviours.  This is known as the “butterfly effect” where 
small errors are able to produce large divergence in the set of deterministic outcomes, 
which makes implementation planning problematic (Amaral & Uzzi, 2007). 
Given the inability to design a complex system precisely prior to commencing 
the implementation, architects require vision of the anticipated final outcomes, 
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strategies to identify initial conditions with sufficient precision and models advising 
best branches of the implementation tree options (Dromey, 2005).  The 
interrelationships of implementation tasks prevent their solution in isolation due to the 
co-evolution of emergent activities (R. M. Kim & Kaplan, 2006; Stevens, Brook, 
Jackson, & Arnold, 1998).  Few tools and processes are available for practitioners to 
use to anticipate outcomes in complex, co-evolutionary environments.  Strategies 
based on a better understanding of causal mechanisms in this complex socio-technical 
context will improve the capability to influence the outcomes of organisational 
transformations. 
The business problem identified throughout the literature is that IS-driven 
organisational transformations, commenced in good faith and based on best available 
intelligence, continue to suffer from outcome distress without any specific beacon 
indicating imminent disaster.  Post-project reviews tend to blame the traditional 
matters such as flawed planning (including budget and time estimates), weak business 
case, inappropriate governance, and poor understanding of cutting-edge technology 
(Whittaker, 1999).  However, misunderstanding the uncertainties involved in cost and 
time predictions lead to wide discrepancies over time with a consequential disconnect 
with the original transformation objectives (Taleb, 2012). 
Organisational transformation is much more than the technical system build.  
The delivery of IT artefacts is not a suitable proxy success factor, even though this 
component is relatively well understood (Safrudin & Recker, 2012).  A focus on the 
IT artefact alone exposes the end-to-end business solution to a higher probability of 
outcome distress since ‘best practice’ approaches are not necessarily complexity aware 
and may even contribute to ‘un-ordered chaos’ (Mark & Snowden, 2006, p. 37).  
However, while IS-driven organisational transformations are recognized as complex 
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(Dombkins, 2008), little research has been directed at identification of the causal 
structures needed to advance reform.  An ability to identify the subtle effects of 
complexity on the success of proposed organisational transformations will assist 
decision makers to either abandon proposals before they commence or to establish 
“gates with teeth” (Jenner, 2010a, p. 13) to challenge and support incremental 
implementation. 
1.2.2 Research Strategy 
Information system researchers advocate for complexity science as a foundation 
for understanding the influence of complexity on organisational transformation 
(Courtney et al., 2008).  IS research requires an open systems perspective since causal 
mechanisms in socio-technical systems rarely replicate in identical ways as they 
respond to dissimilar triggers and circumstances (Wynn & Williams, 2012).  When 
faced with a plethora of concurrent information sources, building a strategy to 
incorporate them all will quickly lead to either stagnation or crisis. 
One approach to developing a solution to this complex scenario is to gain an 
understanding of the causal mechanisms at play in the interconnected socio-technical 
systems across all levels of the organisation and the influences of those external to it 
as well (A. Gable, 2011).  This multi-dimensional approach incorporates Bhaskar’s 
(2013) stratified ontology of critical realism, which separates the real, actual and 
empirical ontological domains10.  Critical realism (investigated more deeply in Chapter 
3) provides a way of analysing and presenting the transitive component of knowledge 
                                                 
10 Three ontological domains (empirical, actual and real) are used to explain notions of causality and 
transformational change (Table 8).  The empirical domain consists of what can be directly or 
indirectly observed.  The actual domain was what actually occurs (even though not necessarily 
experienced).  The real domain identifies the mechanisms (existing irrespectively of whether they 
produce an event or not) that produce events in the world (Danermark, Ekstrom, Jakobsen, & 
Karlsson, 2002; O'Mahoney & Vincent, 2014). 
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in a specific domain while focussing the research lens using intransitive ontology11 
(Bhaskar, 2008b); in this case, using complex adaptive systems theory.  This strategy 
is not limited by the inadequacies of existing theory and provides the best explanation 
of predominant phenomena based on current knowledge and empirical evidence 
(Joseph, 2002).  It also supports analysis at distinct levels of agency, which differs 
from traditional hierarchical decomposition (of the irreducible) that relies on analysis 
of segments of the problem in an attempt to develop a holistic understanding of a 
phenomenon of interest. 
The recurrent themes of causality in organisational transformation failure and 
associated remediation by application of transformative frameworks have not 
materially improved outcomes (Basden, 2002).  A gap exists in academic literature on 
models of mechanisms that cause or hinder organisational transformation.  I have 
limited the scope of this study even further to those transformations that rely on 
information system implementation to enable the changes (and future references to 
organisational transformation are assumed to be information system-driven).  The 
development of a general theory for complex multi-disciplinary systems is possible, 
but unlikely (Weaver, 1948).  Consequently, the development of a robust causal theory 
of organisational transformation is also improbable.  My challenge was to determine 
the “practical adequacy” of existing knowledge (Sayer, 2000, p. 43), make feasible 
connections across complex systems theories and theories relating to organisational 
transformation and to gain a better understanding of their empirical behaviours in the 
real world. 
                                                 
11 Bhaskar claims any analysis of truth requires consideration of the reason for the existence of the 
phenomena, which has an “intransitive dimension” (Bhaskar, 2008a, p. 203). 
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Pressure to transform organisations stems from any number of sources.  They 
may be a managed intervention strategy for sustained transformation or a reactive 
response to external pressure.  Many questions remain unanswered such as those posed 
by Fairclough (2005, 935): 
i) “When organizations change, what is it that changes? 
ii) What makes organizations resilient in the face of change, resistant to 
change, or open to change?” 
My objective was to identify the generative mechanisms responsible for enabling 
and blocking state changes within organisations by understanding the contribution of 
existing theories, frameworks and practices.  The business problem translates into the 
following research problems. 
a) No robust frameworks exist to define complexity and its relationship with IS-
driven organisational transformations; and, 
b) No practical approach is in general use to quantify and direct the impact of 
complexity over the IS-driven organisational transformations lifecycle. 
Consequently, this research focuses on those aspects of complexity that improve 
outcomes in the pursuit of successful IS-driven organisational transformations.  This 
was achieved through the following objectives:  
 Define a set of characteristics of IS-driven organisational transformations to 
enable robust analysis of the theoretical basis for future framework 
development; 
 Identify a set of components/activities and their associated rules/heuristics, 
which existed in an IS-driven organisational transformation.  These were 
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used to define the conditions under which a causal power triggered an event 
and informed the retroduction analytical process (section 3.5.3.2); and 
 Develop a framework that utilizes complex system theory (Courtney et al., 
2008) and socio-technical design principles (Hanseth & Lyytinen, 2010) to 
provide theoretical and practical direction in the successful implementation 
of IS-driven organisational transformations. 
I addressed these objectives through a typical qualitative research approach.  The 
study analysed micro events that were either planned or occurred unexpectedly and 
where an outcome could be coded as morphogenic (change of state) or morphostatic 
(did not change state).  In a planned intervention, morphogenesis is most likely the 
preferred outcome while morphostasis is the preferred outcome when responding to 
external pressures.  My focus was on the structural components and their 
interrelationships with each other.  A picture of these relationships was built and as 
required by critical realism methods, continual refection and improvement of the 
explanation of the phenomenon was based on events that were recorded and able to be 
described in the real world (A. Gable, 2011).  At times these explanations are in 
conflict with existing practice and, when they occurred, were explored further to 
determine if they required another instructive theory or provided a better explanation 
of the phenomenon (Bhaskar, 2014). 
The research strategy used a complexity theory lens to investigate organisational 
transformation in order to identify the mechanisms responsible for the organisational 
outcomes.  It commenced with a foundation from the literature, which directed the 
search for causal mechanisms and incrementally improved the explanation of their 
influence as more outcome patterns were recognised (detailed further in section 3.3).  
One challenge was to ensure apparently impotent mechanisms were not disbanded too 
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early, while another was to ensure target mechanisms were validated sufficiently 
before accepting their causality (Henfridsson & Bygstad, 2013).  Hence, the necessity 
to identify complex events and to associate them with patterns of outcomes, structural 
and/or social changes is reflected in the research questions in the following section. 
1.2.3 Research Questions 
The formulation of research questions was bounded by the need to narrow the 
scope to an achievable outcome, yet still incorporate the research strategy described 
above.  I also considered the requirement to collect sufficient data (evidence) to be 
able to use the chain of evidence to abduct a plausible explanation of the phenomena 
(Yin, 2009).  The underlabouring of the research by critical realism philosophy ensured 
the investigation looked closely for attributes of complex adaptive systems in the 
empirical events.  Consequently, a broad overview of the research requirements 
indicated the need to show the presence of complex behaviours and their influence on 
the phenomenon of interest, rather than trying to describe existing organisational 
theories with complexity terminology.  Answers to the following questions provided 
an improved understanding of the role of complexity and plausible explanations of the 
patterns of behaviour displayed in organisational transformation. 
1. Does complexity influence an organisation’s ability to remain in its existing 
state (morphostasis) or to change to another state (morphogenesis) when it 
is the subject of transformative intervention? 
2. What are the possible generative mechanisms that either cause an 
organisation, under pressure to transform, to remain in its existing state 
(morphostasis), or to change to another state (morphogenesis)? 
1.3 Methodology 
The epistemology, which informed this research, is constructivism.  
Constructivism, with its emphasis on human abstraction and interpretation, allows for 
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re-definition of existing knowledge (facts, information, descriptions, or skills acquired 
through experience or education).  It provides the option to challenge accepted truth 
(in accord with fact or reality, or fidelity to an original or to a standard or ideal) and to 
possibly form a new paradigm (a pattern, model or exemplar) (Hutchinson, 2012).  
This study challenges the veracity of the range of frameworks (such as traditional 
Systems Development Lifecycle, Portfolio/Programme Management, and Dynamic 
System Development Methodology) used in contemporary IS-driven organisational 
transformations.  The implication from constructivist epistemology is that an 
opportunity for a philosophical paradigm shift exists where complexity theory 
introduces new causal concepts to explanation of organisational transformations. 
A qualitative research approach was used in this study since it provides a 
meaningful description of the events under investigation (Gibson & Brown, 2009), 
which aligns with the purpose of this study (section 1.2).  Qualitative research also 
provides the opportunity to “flesh out what is really happening” (Weingand, 1993) and 
the flexibility to reflect on both the data and the structure of the data.  According to 
critical realism, understanding the role of structure is essential when assigning 
causality.  Chapter 3 expands on the critical realist approach used to integrate multiple 
perspectives and to link the empirical, actual and real events (G. Easton, 2010).  Data 
extracted and analysed within its concrete context provides a perspective unable to be 
achieved by other approaches, making the findings much easier to validate within their 
particular domain, and providing a degree of direction for similar contexts, without 
claiming universal generalisation. 
Chapter 4 details the research method.  Figure 1 indicates how three case studies 
were analysed using existing artefacts (such as business cases, business requirements, 
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and governance documents) and interviews of key stakeholders.  The case studies, 
which are analysed in Chapter 5, are: 
 the Queensland Government identity management and email system 
(IDES), 
 the Air New Zealand response to the demerger from Ansett Airlines and the 
following decade of competitive turmoil in the aviation industry (Air NZ); 
and 
 the QUT Transform Initiative to broaden the range of learner experience 
options by exploiting digital technologies (QUT-TI). 
 
Figure 1 - Research Design 
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1.4 Summary of contributions and implications 
This study makes a valuable contribution to the area of complex information 
system-driven implementation through the development of a set of generative 
mechanisms that are complicit in organisational transformation.  These mechanisms 
reconcile the inconsistencies between the contemporary transformative models and 
theories relating to organisational transformation and the empirical evidence that 
suggests these models are not working.  The novelty of this study lies in the rigour 
with which I apply complexity science to organisational transformation through the 
application of a critical realist approach.  The approach provides an alternative 
perspective to existing change schema by placing greater emphasis on actor behaviours 
within a stratified organisational context and less on the technical implementation of 
information systems. 
My theoretical contribution traces the influence of a significant, but small set of 
key causal mechanisms, which are independent of the majority of detailed system 
characteristics.  They are established through the application of complexity theory 
(Courtney et al., 2008), nonlinear dynamical systems theory (Lissack, 1999) and socio-
technical design principles (Hanseth & Lyytinen, 2010) to organisational 
transformation.  It provides a fundamental insight into the generic contributory 
properties of a transformational system by guiding investigations to the subsequent 
causal mechanisms. 
Insights gained from analysis of the variety of cases (both morphostatic and 
morphogenic) can be used by practitioners as they commence an organisational 
transformation initiative.  The actions, interventions and levers required to change (or 
sustain) an organisation under pressure to change are addressed in this study and can 
be used by practitioners as a basis for building precursor determinants to deliver 
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desired structural and behavioural outcomes within resource tolerances.  Significant 
financial benefits are available from an increase in success rate of IS-driven 
organisational transformations given current estimates of annual worldwide costs of 
incomplete programmes exceeds $3 trillion as discussed in section 2.1. 
In summary, this research synthesises existing theories in order to explain the 
emergent behaviours in IS-driven organisational transformation.  The tangible 
outcome from the research is the identification of the causal role of the persistent 
activation energy, structural latency, and insightful experimentation generative 
mechanisms.  These mechanisms provide plausible guidance to researchers and 
practitioners in the quest to reduce outcome distress in IS-driven organisational 
transformation. 
1.5 Summary of Scope and Limitations of the Study 
This research is limited to the functional domains of projects that are 
transformative (that is a renewal based on a change in vision and/or 
norms/behaviours), triggered or predominantly supported by information system 
implementation (including new system environment and or innovative technology) 
and displaying characteristics able to be described by existing theories (i.e. primarily 
complexity).  The ability to generalise the causal framework is limited to the 
organisational domains from which the cases were based: a public sector case (service 
focussed), a private sector case (in airline reservation and commercial systems) and a 
tertiary educational institution.  This study does not provide a general theory relating 
complexity and organisational transformation but establishes a robust basis for further 
development of a causal theory.  For practitioners, the framework is applicable in an 
environment where an information system supports new business processes and where 
executive support is available and visible.  This framework is unlikely to improve 
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outcome distress if the programme of work is simply a technical implementation.  
However, if a large technical build is treated as a dynamic system, the mechanisms 
identified are instructive. 
The following section outlines the structure of the rest of this document, which 
covers the theoretical basis and methodological processes used to identify the resultant 
generative mechanisms. 
1.6 Thesis Document Outline 
This study had its genesis in the business problem of low success rates in IS-
driven organisational transformation.  Section 1.1 provided an overview of the 
problem and the rest of Chapter 1 outlined its progress to a more detailed research 
project. 
Chapter 2 commences with a review of the academic and practitioner literature 
investigating the cost implications and related organisational issues.  The review 
confirms the legitimacy of the research problem discussed in section 1.2 and provides 
direction for consequential reviews of complexity science and its application to 
information system theory and organisational transformation frameworks.  The 
information system literature suggested that research into improved organisational 
transformation outcomes may be dependent on stronger emphasis on the social 
component of socio-technical system research.  The case for taking a critical realist 
approach is detailed in Chapter 3.  Chapter 4 details the case study method and the 
relevant critical realist techniques used for data collection and analysis.  Chapter 5 
presents a descriptive narrative of each case followed by an analysis of the data using 
the graphical representation of construct relationships within the micro events.  I 
discuss the application of generative mechanisms to the real world problem of complex 
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organisational transformation in Chapter 6.  Chapter 7 summarises the findings and 
concludes my dissertation. 
The following chapter investigates academic and practitioner literature to 
determine the status of contemporary views of organisation as a complex system, to 
establish credentials for complexity as contributory to organisational transformation 
(or otherwise) and uses existing theory and practice to pursue options for establishing 
plausible explanations for the complex behaviours involved in IS-driven 
organisational transformation. 
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Chapter 2. Literature Review 
Chapter 2 Prologue 
What was done in the previous chapter: 
The research context was situated in understanding and explaining the role of 
complexity in IS-driven organisational transformation.  The stimulus is the high rate 
of outcome distress in these interventions and the desired outcome is a causal 
framework to assist practitioners and to inform further research. 
What this chapter does: 
The literature review establishes the economic reality of the low rate of benefit 
realisation, identifies the complexity of organisational transformation and 
conceptualises organisation as a complex adaptive system. 
What is still outstanding in later chapters: 
 Chapter 3 will establish the philosophical foundations necessary to allocate 
causality (critical realism), 
 Chapter 4 will combine the complexity conception of organisation and the 
critical realist approach to establish a research method, 
 Chapter 5 will apply the method to analyse the empirical data from three 
case studies, and 
 Chapter 6 will retroduce the causal mechanisms associated with facilitation 
or blockage of organisational transformation. 
 
This chapter examines contemporary approaches to the investigation of 
organisations under pressure to transform and identifies the theories and models that 
contribute to a rigorous research framework.  The framework recognises that 
complexity is complicit in unsuccessful transformations and therefore incorporates 
those aspects of complex adaptive systems (detailed further in 2.4) that reflect the 
behaviours of organisations under pressure to transform.  I begin by reviewing the 
literature that informs a failure-cost perspective of organisational transformations.  
This is followed by a review of literature on contemporary practice, organisational 
issues and frameworks as they apply to organisational transformation.  The chapter 
concludes with the identification of complex adaptive system attributes present in 
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organisations under pressure to transform, which informs the conceptual and 
methodological foundation for the study. 
2.1 A Cost Perspective of IS-driven organisational Transformations 
An initial concern was that media reporting and other influences have created a 
false perception of high failure rates in IS-driven organisational transformation.  This 
section identifies research that suggests the problem is real. 
Technology investment is undergoing significant change away from cost 
reduction/savings to a more strategic approach of transformational investment (G. 
Bradley, 2010).  This may be a riskier strategy, but is designed as a platform on which 
to build future business capability that is critical for the sustainability of the 
organisation (Sammon & Adam, 2007).  This higher risk strategy is associated with 
the outcome distress in IS-driven organisational transformations. 
Hanseth and Lyytinen (2010) suggest design failures are common and create 
financial, political and social problems.  The annual global cost of such failure, based 
on apparently conservative, but untested assumptions, has been estimated in United 
States currency at $3 trillion (Krigsman, 2012).  In the Australian public sector, slightly 
less than half the developed systems realise the projected benefits, with as much as 
30% of these not delivering any benefit, even when a technical solution was 
implemented (Jenner, 2010b).  Although it is difficult to obtain current peer reviewed 
publications on costs of failure, several professional research firms supply information 
via on-line reports. 
The Standish Group’s Chaos Report (The Standish Group, 2014) continues to 
paint a dim picture of technology success, but is criticised for not releasing its base 
data or assumptions.  Scott Ambler (2014), a critic of the Standish report, published 
 Chapter 2: Literature Review 25 
figures from a 2013 survey that related to IT development only, and reported a range 
of successful outcomes between 49% and 72% depending on the implementation 
approach.  Another published study with 562 respondents on ERP implementation, 
reported average cost overrun of 55%, average schedule overrun of 75% and a more 
worrying average of 41% achieving less than half the anticipated benefits, indicating 
a significant opportunity for improvement (Panorama Consulting Solutions, 2015).  
These reports, and other anecdotal reporting in the media that tend to focus on 
sensational events, provide a poor impression of outcomes in information system 
implementation and organisational reform.  A recent example of a public failure, 
published by the Boston Globe (Wallack, 2015), is the incomplete and continuing 
programme of work in Massachusetts Trial Court, which was planned to have a five 
year duration and $75 million budget.  It started in 1996 and the actual cost is unknown, 
but the allocated budget was exhausted after just a few years.  By any measure, 
however, this programme of work was unlikely to justify the resources allocated to it. 
No universal approach to quantification of the opportunity cost of non-delivery 
of anticipated benefits exists due to the complexity of forecasting.  Young et al. (2012) 
documented their approach to claim the Victorian state government (Australia) 
invested more than $100 billion over a decade post 2001 with no material strategic 
benefit.  Although a gap in the research lies with the inability to accurately quantify 
the cost associated with transformation failure (from non-delivery of systems), there 
is even less literature to indicate the further cost associated with non-delivery of 
benefits (failure to transform).  This research is not concerned with the quantum of 
wasted resource, but is directed towards the second problem, that is the changed nature 
of the investments towards transformative advantage as identified by Bradley (2010). 
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2.1.1 Benefits Realisation 
Transformational change initiatives aim to maximise the benefits realised from 
investment and to cost-effectively contribute to the organisational goals (G. Bradley, 
2010).  They are predominantly triggered by the introduction of new information 
systems and demand significant changes to both structure and utility of the 
organisation (Volkoff, Strong, & Elmes, 2007).  There are many benefits realisation 
frameworks, largely initiated by the government sector, which are obligated to ensure 
value for money for public expenditure (Queensland Government, 2007).  However, 
although moderate strategic effort is directed at benefit definition in information 
system development, the incidence of systemic assessment of benefits is low (Ashurst, 
Doherty, & Peppard, 2008).  Gershon (2008, p. iii) observed that “benefits realisation 
and the measurement of benefits arising from investments in ICT are areas where there 
is substantial scope for improvement”.  These benefits are both tangible and intangible, 
but most evaluation methods are unable to accurately report on both (Binney et al., 
2007).  Jenner (2010a) also indicated that successful benefits realisation is achievable 
by having a reportable chain of evidence from programme conception through to 
completion.  The Managing Successful Programs (MSP™)12 approach provides a 
lifecycle model encompassing transformational flow of six processes; identifying a 
programme, defining a programme, managing the tranches, delivering the capability, 
realizing the benefits, and closing the programme (Sowden, Leigh, Mayfield, & 
Venning, 2007).  Although concerns are held for the broader model of programme 
management, due to its perceived inflexibility (Lycett, Rassau, & Danson, 2004), the 
transformational flow of MSPTM provides a framework for partitioning the lifecycle 
into functional entities.  Such partitioning allows gateway reviews of programme 
                                                 
12 MSP™ is a Trade Mark of the Office of Government Commerce in the United Kingdom and other 
countries. 
 Chapter 2: Literature Review 27 
performance at predefined stages.  However, current tools are not sufficiently mature 
to report the worth of the product (the information system) and the process (the 
activities involved in producing the information system) (Beynon-Davies, Owens, & 
Williams, 2004) and fail to guarantee the fulfilment of the benefits articulated in 
investment proposals (Esteves, 2009). 
The focus on benefits is evident when making investment decisions, but 
disappears during system implementation (Ward, 2007).  Initial projections often 
include intangible benefits, yet traditional appraisal does not accommodate them in a 
satisfactory way (Binney et al., 2007).  This omission of quantifiable outcomes means 
investment goals are often unachievable from the start (Sammon & Adam, 2007). 
In contrast to Bradley’s (2010) observations of change of focus to long term 
transformative change, competitive business environments continue to demand that 
investment is both aligned with the strategic direction of the firm and effective in the 
delivery of productivity improvement and cost reduction (Luftman & Ben-Zvi, 2010).  
Critical to achieving both goals is a flexible approach to benefits realisation based on 
an effective and credible business case (Apfel et al., 2007).  Business cases require 
robust justification at feasibility stage and consistent scrutiny during system 
development and implementation, even though decision-makers are not always well 
equipped to approve or reject such proposals (Gama, 2010).  Consequently, the effort 
to achieve competitive advantage through transformative change and the reliance on 
formal frameworks intended to align organisation strategy with investment have 
steadily increased over the past decade, but without significant improvement in 
outcomes (Basden, 2002; Ward, 2007).  In summary, the resources allocated to 
transformation frameworks in a genuine effort to improve outcomes did not deliver a 
commensurate payback. 
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Flyvbjerg et al. (2012) consider failure to achieve expected outcomes is more 
sinister. They claim that many benefits are overstated for the purpose of approvals, due 
to either incompetence or intentional misrepresentation.  Jenner (2010b), although in 
apparent agreement, is not so critical and suggests that as transformation activities 
become more complicated, the impact of bias and overconfidence also increases.  
These inconsistencies should be identified before authorisation by conventional 
reporting regimes (time, cost, quality) since they are common and focus on formative 
evaluation (Beynon-Davies et al., 2004).  McManus and Wood-Harper (2008), 
however, found from the analysis of more than 200 projects that many issues likely to 
impact on project outcome are neither formally reported for political reasons nor 
identified and discussed by the relevant governance board.  Even worse, power 
struggles can cause dysfunctional systems to be erroneously reported as successful to 
further avoid managerial controls (Bartis & Mitev, 2008).  On a similar note, suppliers 
will also claim successful delivery to ensure timely and maximum payment (Wallack, 
2015).  However, there is little research evidence to support the contention that 
unsuccessful outcomes are due to malice or deception.  Rather, through ignoring 
constraints and misinterpreting signals, there is often a sense of comfort that the 
organisation appears to be stable and a sense of surprise when the programme of work 
starts behaving in an uncontrolled or unacceptable way for no apparent reason 
(Kauffman, 1995). 
2.1.2 Dealing with Uncertainty 
Others are more compassionate in suggesting the limited capabilities of the 
planners lead them to incorrectly estimate resource allocation, primarily due to 
unforeseen threats or events (Hirschman, 2014).  These random events are unable to 
be predicted by use of perfect-world models, which are free from concepts of 
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emergence, self-organisation and imprecision.  Complexity builds in uncertainty 
(Taleb, 2010) causing programmes to “blunder in a predictable direction” (Flyvbjerg 
& Sunstein, 2015, p. 2).  This view is supported by the “bounded rationality” concept 
where: 1) decision parameters are limited by the decision maker’s ability to process 
information; 2) a satisfactory outcome is sufficient; and, 3) decisions are tightly bound 
to earlier decisions without challenge, including the initial decision to proceed (Patil, 
2013). 
A more critical context is where scientific management and generalised best-
practice models are imposed, thereby removing any flexibility to respond to 
uncertainty (Snowden, 2002).  The combination of minimal competence (within 
complex environments), professional consultant advisors (with no genuine 
commitment to the transformation vision) and outcome driven executives, introduces 
a degree of arrogance that removes the ability to sense outlier activities that may be an 
early indicator of future dissonance (Taleb, 2010).  The issue for programme directors 
is described by Gersick (1991) as the “Einstellung effect”, which is their inability to 
anticipate a future state (or the path to it) that is different from the planning artefacts. 
Given the problems with an inability to identify invalid cost benefit analysis at 
formative stages, traditional reports are unlikely to identify the contextual and 
mutually constitutive nature of systems and overlook the emerging phenomena that 
drive transformative programmes in unanticipated directions (R. M. Kim & Kaplan, 
2006).  Taleb (2010) summarises the reasons for adverse outcomes as an inability to 
take a realistic view of the future state of the organisation, being deceived into 
confidence by experts, and reliance on inference in a context that has no inferential 
basis.  His summary is limited to capability/self-interest behaviours that may 
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contribute to organisational transformation outcomes.  However, other characteristics 
of an organisation also influence its susceptibility to transformation. 
To summarise, there is wide consensus that many change initiatives fail to 
deliver anticipated benefits, and the real costs associated with these failures, although 
impossible to quantify accurately, are significant.  The other clear outcome is the 
variety of advice on causality and remediation.  The consensus of the former and lack 
of agreement on the latter suggests my research problem is real and deserving of 
further investigation. 
2.2 Organisational Change 
The fact that significant failures have led to reviews, commissions of enquiry 
and recommendations for improvement based on organisational theories and 
transformative frameworks with little material improvement in outcomes, suggests 
there is something missing from contemporary approaches to IS-driven organisational 
transformation.  What is missing?  What homeostatic mechanisms make organisations 
resilient to change?  Answers to these questions demand a reflective understanding of 
the organisational transformation environment. 
An understanding of the organisational context is necessary for two reasons.  The 
first reason sets the boundaries of the study by viewing organisational transformation 
as discontinuous and disruptive rather than evolutionary and predictable.  The other 
reason is that the analytical methodology is based on a critical realist approach 
(detailed in Chapter 3), which emphasises the contextual sensitivities of empirical 
study and imposes a consideration of social influences. 
Organisations consist of people (who take on roles and form social groups), 
structures (that continue to evolve to renew the organisation) and functions (that 
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provide a purpose for its existence) (Aldrich & Ruef, 2006).  The behavioural norms, 
structural mechanisms and functions interact to encourage the organisation to evolve 
in order to compete successfully (Vincent & Wapshott, 2014).  The structures provide 
a degree of stability, but in a reflexive way, and influence the evolution of the 
organisation as these structures change (Nikolic, Dijkema, & van Dam, 2009).  Some 
authors separate organisational views based on its stability, suggesting an organisation 
undergoing significant turmoil (subject to bifurcation and disruptive systems) is 
different from one under a period of homogenisation and subtle refinement (Styhre, 
2002).  The latter view is similar to an evolutionary science perspective, but is unable 
to describe the reality of the dynamic changes of organisational state (Trautwein, 
2011).  Hence, the evolutionary model of organisational change was rejected in favour 
of one able to accommodate discontinuous change and was not determined by a 
specific set of historical circumstances. 
A bimodal view of organisational change, where the organisation was either in 
a state of equilibrium or dis-equilibrium, was similar to punctuated equilibrium (Figure 
2).  Independent tasks, which are more active in times of turmoil than in times of 
stability, facilitate change through the combined interaction of technology, structure 
and people to produce new organisational forms (Lyytinen, Newman, & Al-Muharfi, 
2009).  This implies that a sporadic or discontinuous interruption to organisational 
routine is a key driving force, rather than a gradual process of incremental change 
(which is the more traditional evolutionary model).  In this scenario, either internal or 
external forces may determine the equilibrium state. 






























































Figure 2 - Contextual model of punctuated socio-technical change (Lyytinen, et al., 2009) 
An alternative view suggests all organisations are transforming in a continuum 
somewhere between managed change and uncontrolled chaos via a time-paced 
transition (Brown & Eisenhardt, 1997).  This more integrated view is used to justify 
claims of the evolution of firms as a reflection of a living organism and able to be 
modelled by complex adaptive system theories.  The roles of actors are central to this 
view with self-reinforcement, self-organisation and emergence being responsible for 
both organisational stability and unpredictable disruption (Henfridsson & Bygstad, 
2013).  The actors’ behaviour is based on heuristics (learned behaviours), social norms 
(both within the organisations culture and within task teams) and may differ from their 
behaviour outside the organisation (Elder-Vass, 2010).  Their actions, on behalf of the 
organisation (individual, team and organisation levels), are determined by the 
organisation norms, which ensures behaviours at all levels of a stable organisation are 
consistent (Elder-Vass, 2010).  The stability provides robustness to change (even 
though change may be beneficial when the intended organisational outlook is 
optimistic) and resilience against calamity when under tension.  However, in some 
situations, cognitive dissonance (such as that introduced by ethical use of personal data 
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in modern social information systems) interferes with normic13 social order and may 
destabilise the organisation thus introducing another possibility of explanation of 
organisational disruption due to misalignment of individual beliefs and values with the 
mission of the organisation (Piiparinen, 2006).  No matter what view of organisation 
is used, there is a consensus that human “consciousness, intentionality, reflexivity, and 
relationality” are crucial to realising organisational morphogenesis or morphostasis14 
(Forbes-Pitt, 2013, p. 105). 
2.2.1 Organisational Complexity 
Since organisations are complex social structures, transformation managers must 
identify their emergent causal powers and apply the relevant structural mechanisms to 
guide the transitioning state of the system (Elder-Vass, 2010).  The lessons from nature 
(e.g. endorse variation, recognise randomness, situational leadership) may be applied 
to influence actor behaviour, particularly when an organisation is under tension and 
needs to thrive in a state of volatility (at least in the short term) (Dignam, 2013).  
Gouillart and Kelly (1995) use a biological analogy to provide guidance on 
transforming organisations, although they incorporate very little complexity science in 
their book.  They refer to the need to create a sense of purpose through creating a 
vision, design new practices (structural changes), connect the organisation through use 
of technology and develop a capability to adapt to new contexts.  The analogy reflects 
the multi-layered network that appears in both living organisms (M. Mitchell, 2009) 
and organisations (Porter & Powell, 2006) and, when used as an analytical tool, 
describes both social and functional interconnectedness.  It touches on the concepts of 
                                                 
13 Normic statements differ from statistical ones since they use expert judgement to categorise events 
subject to unspecified special conditions, rather than apply a deterministic rule or probability outcome 
(Pagano & Dolan, 1980). 
14 Morphogenesis refers to the change in organisational form due to intervention (positive feedback in 
system dynamics theory) while morphostasis refers to the stability or restoration of organisational 
form due to resilient configurations (negative feedback) (Margaret S. Archer, 2013). 
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adaptation and emergence used in complex adaptive system theory (discussed in 
section 2.4), but does not include fitness landscapes (Kauffman, 1995) in the analogy. 
This model is representative of how organisational theorists apply complexity 
terminology (such as self-organisation, emergence and non-linearity) and attempt to 
map the formulations of thermodynamics and biology to social systems, without 
understanding their conceptual origins (Forbes-Pitt, 2013).  However, the inability to 
map complex adaptive system theory to a particular change model or theory in every 
detail does not make it impotent.  Rather, it highlights the need to identify the 
theoretical assumptions that underpin the models and clearly articulate whether the 
complexity concepts are metaphorical or definitive (Forbes-Pitt, 2013).  This is the 
approach used in the Cynefin framework (Snowden, 2007). 
Snowden (2007) developed the Cynefin framework to assist decision makers in 
an increasingly complex business environment.  The framework identifies five 
contexts within the problem domain and separates the common view of complexity 
into ordered (generally deterministic solutions), unordered (requires a sense of their 
context before acting) and disordered (unclear of the context).  The framework 
explains how catastrophic failures can occur by applying a solution strategy based on 
a lack of relevant information, entrained thinking and/or complacency.  The contexts 
referred to are simple (known knowns), complicated (known unknowns), complexity 
(unknown unknowns) and chaotic (unknowables).  Snowden’s framework is 
informative for this study since it clarifies the terminology around complexity in 
organisational theory and practice and reduces the scope of this research problem to a 
more manageable set of contexts.  It provides a comprehensive taxonomy of 
complexity in organisations and strategies to deal with complex scenarios.  
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Practitioners are required to classify their complexity context before application of the 
relevant response, which precludes its use in long-term strategic planning. 
2.2.2 Capability Maturity Models 
A number of formal approaches claim to support the strategic alignment of 
organisational benefit with transformation implementation.  They include variations 
on portfolio management (Kohlborn, Fielt, Korthaus, & Rosemann, 2009) and 
maturity models whose basic characteristics, a combination of the presence of 
processes and the organisation's attitude to them, are depicted in Table 1 (Fraser, 
Moultrie, & Gregory, 2002).  The constant challenge for managers to maintain a 
competitive advantage through cost management and capability improvement is one 
reason organisations take up capability maturity models (CMM) (Mettler, Rohner, & 
Winter, 2010).  These multi-level models have similar characteristics and represent the 
progression from low capability through higher levels of maturity as indicated in Table 
1.  Adoption of a CMM provides a framework and performance standards, the ability 
to benchmark, as well as a range of assessment tools from self-assessment through to 
third party accreditation (von Wangenheim et al., 2010).  The popular CMM from the 
Software Engineering Institute (Paulk, Curtis, Chrissis, & Weber, 1993) provides a 
method of developing and measuring the maturity of software development 
organisations.  There is a fundamental assumption that a higher maturity indicates a 
better probability of success in system build.  However, if this is a contracted 
arrangement to an external firm (rather than in-house teams which share vision and 
values of the firm), the benefits associated with high development maturity do not 
necessarily ensure business benefit to the host organisation (Doherty et al., 2012).  In 
addition, if the organisation is attempting to be innovative, application of the CMM 
may be a significant inhibitor to the original goal since the nature of the transformation 
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may be based on increased flexibility, rather than reliance on established processes and 
practices (von Wangenheim et al., 2010). 
Table 1 - A synthesis of maturity levels adapted from (Fraser et al., 2002, p. 247) 
Level Characteristics Attitude 
Level 4 – Cultural Managed, enterprise wide involvement, 
continuously improving performance and 
seen to be fundamentally important to 
success.  Integrated, proactive, measured, 
repeatable 
No longer rely on 
process 
Level 3 – Formal Managed and performed well particularly 
by cross functional team, Repeatable, Not 




Level 2 – Partial Performed, but functionally focused and 
not repeatable or managed. 
Incomplete set of 
processes 
Level 1 – None Not performing, anarchy, not aware of 
benefits, individual heroics 
No Process 
   
The CMM models offer a robust framework for both maturity assessment and 
development of capability in transformational practices.  However, there is no 
evidence to suggest any material improvement in success rates since their introduction 
(Highsmith, 2013).  Given the wide acceptance of both portfolio management and 
CMMs as being worthwhile, however, the challenge lies in identifying new approaches 
that supplement existing practice and understanding the degree to which these formal 
frameworks/methods contribute to a successful transformation outcome (Fraser et al., 
2002). 
2.2.3 Consider Complexity 
Section 2.1 highlighted some author’s views that due diligence in planning and 
implementation may be responsible for unsuccessful change programmes.  
Contemporary governance approaches, however, may not be effective in directing 
transformative initiatives since there is a lack of material improvement in success rates 
as the approaches are applied more rigorously (Ward, 2007).  Programmes suffering 
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from missed milestones create managerial tension with the customary reaction to 
strengthen controls, whereas expansion of experimentation is considered to be a better 
strategy in complex scenarios (Besson & Rowe, 2012). 
Both anecdotal (McIntosh, 2012) and research data (Hanseth & Lyytinen, 2010; 
Macal & North, 2009) indicate that complexity plays a role in outcomes of IS-driven 
organisational transformations.  Reliance on development methodologies, with 
governance models based primarily on time, cost and quality, and without 
consideration of strategies to recognize and respond to complexity, may result in 
systems that do not meet the expectations of their sponsors (McManus & Wood-
Harper, 2008).  Dombkins (2008) advocates the development of non-traditional project 
management capabilities to address complex scenarios and recognizes characteristics 
such as uncertainty, change and chaos exist in complex developments.  However, his 
categorization framework fails to address emergence, where the behaviour of the 
system is not deducible from the behaviour of its components (Taghawi-Nejad, 2013; 
Whitty & Maylor, 2009). 
It is commonly agreed that another aspect of the complexity problem relates to 
the number of components, their interrelationships and the ability to design, build and 
implement a system that accounts for nuances of these components and their linkages 
(Merali, 2006).  Therefore, some novel approach is required, which was less concerned 
with measuring tangible outputs and more concerned with process, emergence and 
impact (Hughes, Hunt, & Curth-Bibb, 2013).  It must incorporate complexity, reflect 
environmental contexts, provide direction on strategies, and articulate holistic progress 
of both planned (expected) and indirect (not planned) benefits throughout the 
development lifecycle (Esteves, 2009; Harris et al., 2008). 
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This section surmises that the unpredictable behaviours of organisations under 
pressure to transform can be explained if organisations are studied as complex systems.  
Consequently, the literature review diverges along two streams of interest.  The first 
(section 2.3 and section 2.4) is an overview of complexity theory and the identification 
of a commonly agreed set of attributes of complex adaptive systems.  The other stream 
(section 2.5), investigates the conception of organisation as a complex system and the 
common terminology associated with it.  The combination of the results from each of 
these sections provides a set of constructs for the analysis of complex events in Chapter 
4. 
2.3 Complexity Theory 
Complexity theory has a history stemming broadly from systems theory, 
cybernetics and artificial intelligence research (François, 1999).  The evolution, 
splitting and recombining of these streams has led to the broad concept of complexity 
science, with individual specialisations ranging from highly mathematical, abstract 
forms like chaos theory and distributed neural networking to computational modelling 
and fuzzy logic used to represent complex behaviours such as autopoiesis and 
emergence (Mitleton-Kelly & Land, 2004). 
Some natural systems (both ecological and sociological) display complex 
behaviours that are difficult to understand, yet due to the similarities in their ability to 
adapt to their environment, are grouped as complex adaptive systems (J. H. Holland, 
1992).  When applied to organisational research, complex adaptive system theories are 
often referred to as complexity theory or complex systems theory (Lissack, 1999), 
which can lead to confusion.  Although complexity theory and complex adaptive 
systems theory are essentially the same, they are separated in the following sections to 
reflect the common separation in the literature.  Later, I use the characteristics of 
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complex adaptive systems (see section 2.4) to identify emergent and self-organising 
behaviours in organisations under pressure to transform and to explain phenomena that 
to date have simply been disregarded or justified on the basis that they are complex 
(Rosen, 1977).  This short overview explores those attributes of complexity theory that 
provides an insight into complex systemic transformation. 
2.3.1 Fitness Landscape 
One of the most intriguing questions for modern science is the origin of life.  In 
response to this question, investigation across the natural and physical sciences, 
economics and social systems, has led to several theories, each of which may be 
grouped within the broad church of complexity theory.  Condensed matter theorist 
Philip Anderson (1991) emphasised the concept of "broken symmetry'' as it applied to 
“emergent properties" in the 19th-century philosophical debates about evolution, life 
and consciousness while theoretical biologist Stuart Kauffman (1995) used the 
principle of emergent phenomena to explain the origins of life.  As early as the 1930s, 
Wright (1932) investigated the concept of fitness peaks and the clustering of successful 
evolutionary species at the highest points of these peaks.  His motivation was to 
identify the mechanisms that would drive these species further up the peaks.  These 
concepts are included in fitness landscape theory, which states that adaptive systems 
with more internal variety than appears requisite at any time, respond to the challenges 
and opportunities presented by the environment in order to attain long-term survival 
(McCarthy, 2004).  Species stability is determined by the barrier height or the energy 
required for moving to a more satisfactory peak than that currently occupied.  It is 
possible to model this multidimensional ‘surface’ (Wright, 1967) to study how systems 
are attracted to optimum states (peaks in value) as illustrated in Figure 3.  The peaks 
are also dynamic, as each adaptive move by one species changes the relative fitness 
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landscapes of its neighbours.  Hence, if there are sufficient resources for a species, 
they are best served by occupying their own peaks (Bak & Sneppen, 1993).  The 
cascading effect of competition and the consequential receding peaks, however, 
deform the landscapes of their neighbours, possibly creating indirect feedback loops, 
edge of chaos instability and phase transitions (Kauffman, 1995). 
2.3.2 NK model 
Kauffman (1995) devised the NK model (N is the number of nodes and K is the 
number of couplings between them in the system) as a theoretical tool to examine the 
ruggedness of adaptive landscapes and is able to be applied to any complex system 
where these elements are known.  Using the NK model it is possible to demonstrate 
that a system consisting of multiple non-overlapping “patches where each patch 
attempts to optimise for its own selfish benefit” are able to improve their position (peak 
in the fitness landscape) but also simultaneously invoke a reactionary response from 
its neighbours (Kauffman, 1995, p. 247).  The exponential dimension of the NK model 
also explains the catastrophic variations in system behaviour when the fitness 
landscape is essentially random (Kauffman, 1995).  Systems with a large value for K 
generally display complex characteristics because of the number of interconnections – 
a characteristic that is common in complex systems (de Bruijn & Herder, 2009).  The 
caveat on the application of the NK model to organisational structures is that it may 
provide useful insight but is limited by the assumptions of non-overlapping partitions.  
This limitation reflects the reality of concurrent neighbourhood sharing by agents 
through formal and social network membership (R. M. Kim & Kaplan, 2006) making 
an organisational NK model impossibly cumbersome (Edmonds, 2002).  
Consequently, no attempt will be made to develop an NK model of organisation.  The 
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terminology of fitness landscape theory, however, will be included in the amalgam of 
complexity characteristics listed in Table 4. 
 
Figure 3 - Three-dimensional fitness landscape (McCarthy, 2004, p. 128) 
2.3.3 Complexity Characteristics 
Although there is an absence of an agreed body of knowledge on complexity 
theory, the term is used interchangeably with complexity science in many 
circumstances.  This lack of precision can lead to disagreement when complexity is 
used outside the natural science disciplines since scientific method implies the 
existence of “ontological constructs, epistemology, methods and models” (Maguire, 
McKelvey, Mirabeau, & Oztas, 2006, p. 204). 
An ontological perspective of complexity should identify characteristics able to 
be represented with certainty through laws and algebraic expressions.  In reality, this 
is not the case, and inconsistent and ambiguous definitions and meanings illustrate 
their discipline specific evolution (Alhadeff-Jones, 2008).  The ambiguity associated 
with the development of complexity theories also mirrors the epistemological point of 
view of individual researchers.  Complexity research has generated new vocabulary 
and metaphors to describe phenomena made up of an incalculable number of system 
states and contributing factors.  This new vocabulary reflects the difference between 
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the social and the physical sciences, where intelligent agents formulate strategies to 
respond to, enable, and constrain other agents and their environment (M. Mason, 
2008).  Hence, our knowledge of complex environments can only be contextualised 
and contingent on a ‘complex whole’ instead of a universal law based on reducible 
components (Cotsaftis, 2009).  As complexity in a social context is a characteristic 
attributed by the observer (Maguire et al., 2006), any representation/interpretation may 
fall outside of the ontology of the research phenomenon (Alhadeff-Jones, 2008).  An 
observer may assign complexity due to the nature of the data, difficulty in development 
of a mental model, or inability of a formal model to predict or explain particular aspects 
of a phenomenon of interest.  Consequently, there is no general complexity theory 
useful outside individual component disciplines (Edmonds, 1999).  However, there is 
benefit from cross-disciplinary application of ‘complexity theories’ provided they can 
be used to provide robust explanation of one or more of the following (Hughes et al., 
2013): 
 Interconnectedness – not only between elements, but between systems; 
 Emergence – global behaviour arising from local interactions, but unable to be 
traced back to individual parts; 
 Adaptive Agents – agents capable of change due to considered, but not necessarily 
intelligent choices; 
 Self-organisation15 – emergence of patterns of behaviour across systems due to 
interconnectedness of agents; 
                                                 
15 The concept of self-organisation, which originated in thermodynamics and refers to the spontaneous 
and system behaviours generated by a set of interacting agents, has no specific relevance to ‘self’ as 
an individual (Forbes-Pitt, 2013). 
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 Feedback and Path Dependency – both positive and negative feedback with 
capability to influence system behaviour; 
 Initial Conditions – state of the system at any particular time where small changes 
may lead to large non-linear effects; 
 Non-linearity – multiple and mutual interdependence cannot be identified as cause 
and effect pattern; and, 
 Strange Attractors, Chaos and Edge of Chaos – behaviour of systems within certain 
boundaries, which cannot be explained deterministically, but can be described 
using statistical models. 
Edmonds (1999) analysed forty-eight complexity formulations used for 
measuring complexity.  A summary of those meeting one or more of the above criteria 
are summarized in Table 2.  Although this research is not concerned with degree of 
complexity of any particular events, it was necessary to include particular attributes of 
complexity in order to understand their impact.  Not all formulations of complexity, 
however, are relevant to the phenomenon of interest; neither are they likely to be 
comprehensively identified (Shalizi, 2001).  Hence, to remain consistent with the view 
that it is impossible to incorporate all aspects of complex system behaviour in the 
epistemological schema, the theories and models considered relate to organisational 
transformations. 
Mitleton-Kelly and Land (2004) have produced a principles-based model 
(Figure 4) in an attempt to integrate some of these theories and highlight the 
interrelationships between the constituent parts (complex adaptive systems (CAS), 
dissipative structures, autopoiesis, chaos theory, complexity economics and systems 
theory).  Another approach to address the lack of a unified definition has led to 
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researchers defining attributes of complex systems and then investigating the 
behaviour of the system using any (or all) of the accepted theories without having to 
consider the overlap of the theories.  Mitchell uses this approach with her definition 
“a system in which large networks of components with no central control and simple 
rules of operation give rise to complex collective behaviour, sophisticated information 
processing, and adaptation via learning or evolution” (M. Mitchell, 2009, p. 12).  She 
contends that the majority of complex systems are in fact complex adaptive systems 
and sees no need to distinguish between them for the purpose of investigation of 
particular phenomena.  Her approach removes the need to distinguish between 
adaptive and non-adaptive complex systems while incorporating the building blocks 
of complexity theory (nonlinear dynamics, chaos theory, adaptation and evolution) 
(Courtney et al., 2008).  Here, I navigate this complex landscape by focussing upon 
complex adaptive systems and the mechanisms responsible for disruptive patterns of 
behaviour leading to organisational transformation. 
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Table 2 - Complexity perspectives relevant to organisational transformation 
Application/Formulation Relevance 
Interconnectedness; Adaptive 
Agents; Self-organisation; Feedback 
and Path Dependency; Non-linearity 
Inter-connections between components 
prevent system decomposition without 
changing its behaviour.  Equivalent to 
organized complexity represented by a 
sizeable number of interrelated factors which 
synergize to an organic whole (de Bruijn & 
Herder, 2009). 
Connectivity (Green, 1993; 
Kauffman, 1995; Lindgren & 
Nordahl, 1988; H. Taylor, Artman, 
& Woelfer, 2012) 
Strange Attractors, Chaos and Edge 
of Chaos 
Chaos concepts are firmly grounded in the 
deterministic world of physical sciences (not 
complex by Snowden definition (McKelvey, 
1982)) but edge of chaos region provides the 
best opportunity for transformative change 
(Macal & North, 2009). 
Dimension of Attractor (Baker, 
2012; Hanseth & Lyytinen, 2010; 
Kauffman, 1995; Lissack, 1999) 
Feedback and Path Dependency; 
Non-linearity 
A measure of the level of disorder - greater 
disorder requires more information to 
describe it precisely.  Equivalent to 
disorganized complexity represented by 
many independent variables (modelled with 
statistical techniques) (Snodgrass, 2011). 
Entropy (Kitto, 2008; Qu & Hao, 
2010; Snowden, 2007) 
Interconnectedness; Non-linearity The amount of information a system encodes 
or needed to describe a system – may include 
patterns, which become indistinguishable 
from random patterns at high complexity. 




Inability to decompose hierarchically without 
losing synergy of interrelationships - applies 
to modelling organisations; and as a result of 
self-organisation 
Irreducibility (Adamsen, 2000; 
Merali, 2006; Rosen, 1993; 
Snowden, 2007) 
Emergence; Initial Conditions; Non-
linearity 
Complexity as the number of states in finite 
automata characterises emergent behaviour 
in economic game theory, social structure 
and in chaotic systems. 
Number of States in a Finite 
Automata (M. Mitchell, 2009) 
Emergence; Adaptive Agents; Self-
organisation; Initial Conditions; 
Non-linearity 
Variety may indicate complexity and is 
characterised by diversity of components, 
multidimensionality and sudden changes 
(Alvesson & Sköldberg, 2009).  Applications 
include punctuated behaviour, competing 
behaviours and control. 
Variety (Bar-Yam, 2004; Lyytinen et 
al., 2009; Merali, 2006) 
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Figure 4 – A Model of Complexity Science (Mitleton-Kelly, 2003, p3) 
As complex systems move to a state in a band between slightly stable and 
slightly unstable (poised on the edge of chaos “affording the best mixture of stability 
and flexibility” (Kauffman, 1995, p. 91)) it is the degree of chaos in the system that 
determines its ability to evolve (Courtney et al., 2008).  A sudden shift in some 
characteristic of the system, known as phase transitions, is common for systems 
reaching a requisite level of complexity, even with a relatively minor change in some 
component (Fogelberg & Frauwirth, 2010).  In a controlled environment, this is 
referred to as critical mass.  A system reaches a sustainable (autocatalytic) state by 
achieving the critical level of diversity and complexity, but the emergent properties, 
patterns and behaviours are unique to that context and are unlikely to be repeatable 
due to the inability to faultlessly replicate the prior states of all agents and influences 
(M. Mason, 2008).  In hindsight, a phenomenon of interest is generally able to be 
logically explained (retrospective coherence) but not able to be predicted beforehand 
since it is only one of many equally probable patterns that could have formed 
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(Snowden, 2002).  Hence, a system is complex because of the requisite variety of 
entities, the density of interrelationships between them, the unpredictability of future 
events and the degree of stability of the whole system.  Table 3 lists an initial set of 
complexity attributes extracted from the literature showing which concepts each 
covers with respect to organisational transformation. 
Table 3 - An initial set of complexity attributes 

























Initial conditions  Number of states in a 
finite automata 
Variety 
Space of possibilities 








Strange attractors, chaos 
and edge of chaos 
Dimension of attractor Far from equilibrium 
   
In summary, the investigation of a complex system involves both consideration 
of the behaviour of the whole system and the heuristics governing the influence of the 
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many component entities.  Entities interact with their neighbours but may also have 
long-range influence through cascading effects of regulatory negative feedback 
(damping effect) or positive feedback (reinforcing effect).  They may be simple 
deterministic systems (agents) or they may themselves be complex systems capable of 
adaptation and self-organisation.  This special class of complex systems, composed of 
adaptive agents that react to the system and to each other, make decisions and develop 
strategies to influence other agents or the overall system, are referred to as a complex 
adaptive systems (Hughes et al., 2013; Maguire et al., 2006).  Although Mitchell 
(2009) contends that the majority of complex systems are in fact complex adaptive 
systems and sees no need to distinguish between them for the purpose of investigation 
of particular phenomena, it is prudent to consider their peculiar characteristics for later 
reference. 
2.4 Complex Adaptive Systems 
The notion of complex adaptive systems came from groups of complexity 
scientists working at the Santa Fe Institute in the 1990’s, who coincidentally, did not 
agree on a common vocabulary or collective agreement on its representation and 
application (Gell-Mann, 1994).  The complex adaptive system concept has since 
matured to encompass natural, social and technical systems with general agreement on 
its characteristics.  Stacey provides a representative definition of complex adaptive 
systems as: 
“The framework is provided by the modern science of complexity: the study of 
nonlinear and network feedback systems, incorporating theories of chaos, artificial 
life, self-organization and emergent order.  Here, system dynamics are characterized 
by positive and negative feedback as systems coevolve far from equilibrium, in a self-
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organizing manner, toward unpredictable long-term outcomes.” (Stacey, 1995, p. 
477). 
2.4.1 Characteristics of Complex Adaptive Systems 
Complex adaptive systems comprise of self-similar16 groupings of adaptive 
agents, which themselves may be complex adaptive systems (J. H. Holland, 1992).  
The agents are autonomous and loosely interconnected with an ability to act subject to 
existing or emerging heuristics or schemata (Gell-Mann, 1994; Vidgen & Wang, 
2009).  Sensory information and other inputs are received from the environment, 
processed and actioned via the related schema that defines how a given agent interacts 
with other agents.  Feedback loops cascade the behaviours to the whole system and if 
transformation has occurred, the schema are updated with modified heuristics 
(Courtney et al., 2008).  Although schema changes generally make agents more robust 
and reliable to grow in requisite variety, this is not always beneficial to the system 
since a local optimum may become deeply ingrained and difficult to alter (Kauffman, 
1995).  However, groups of agents can aggregate to similar (almost identical) schema 
to form a powerful influence on other agents.  Depending on the nature of 
interconnectedness in the system, this self-organisation causes random fluctuations to 
cascade through the system (Dooley, 1997).  Systemic outcomes resulting from these 
interactions range from stable state equilibrium to catastrophic disorder and are 
observable at a macroscopic level in organisations that appear to lie somewhere on the 
continuum from highly resistant to change to highly susceptible to transformation.  In 
                                                 
16 Patterns, which at different scales appear to be identical, are used to model complexity in areas like 
coastline resolution, snowflake-like patters of Koch curves, leaf patterns in nature, fractals and 
Mandelbrot sets in mathematics and ecological economic systems from local to international levels 
(Costanza, Wainger, Folke, & Mäler, 1993). 
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all cases, it is the combined actions of the agents that determine the systemic outcomes 
of complex adaptive systems. 
2.4.2 Agent Behaviour 
There is no universally agreed framework for an explanation of complex 
adaptive systems (Curseu, 2006).  A common theme running though complex adaptive 
system theories suggests agents interact with their environment to produce behaviours 
observable at the whole of system (macroscopic) level as illustrated in Figure 5.  These 
macroscopic outcomes are often unintended and unforeseeable, even though they are 
the result of well-defined agent-schema and environmental context and demonstrate 
retrospective coherence.  Nan’s complex adaptive system model shows how “order 
can arise as individual actors seek to increase their fitness in the adaptive landscape 
defined by interactions and the environment” (Nan, 2011, p. 510).  It illustrates how a 
system consisting of many agents, interacting with each other in various ways, change 
the structure and content from within the system, by agents that develop new 
behaviours (i.e. adapt) (Nikolic et al., 2009). 
 
Figure 5 - An Overview of the Theory of Complex Adaptive Systems (Nan, 2011, p. 510) 
The motivation behind complex adaptive systems research is to comprehend 
complex systems by reconstructing the interacting behaviours of actors, artefacts or 
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tools that mutually influence the other actors within their complex environment (R. M. 
Kim, 2011).  Investigation of complex adaptive systems has revealed some key 
characteristics including non-linearity (or disproportionate effect of initial change), 
self-organisation (the emergence of order even though the system is poised on the edge 
of chaos), path dependence of system states, and non-deterministic outcomes (Hanseth 
& Lyytinen, 2010).  Macal and North (2009) agree on non-linearity but have a slightly 
different schema consisting of aggregation (group formation), flows (information 
transfer) and diversity (leading to robustness).  No conflict exists in these differences, 
as they are alternative interpretations of the reflexive relationship between a system 
and its environment, where changes in the system mutually affect both.  Each considers 
a fluid paradigm able to consider simple adaptation, co-adaptation and associated 
evolution in dynamic systems (Merali et al., 2012).  These forms of adaptation, 
afforded by adaptive agent behaviour, are characterised at the whole of system level 
by emergence and self-organisation.  In a complex adaptive system, emergent 
structures, patterns, and properties arise without being imposed externally on the self-
organizing system and adhere to their own rules and heuristics (Choi, Dooley, & 
Rungtusanatham, 2001).  Self-organisation, or autogenesis, is sustained by imported 
energy and is a product of non-linear agent interaction rather than the goal-seeking 
actions of individual agents (P. Anderson, 1999). 
Agent behaviour is partly autonomous and partly affected by actions of other 
agents.  Hence, the behaviour of the whole system is not an aggregation of individual 
agent behaviours.  Complex adaptive systems are able to produce behaviours and 
system variations that conflict with central control, but are unable to be analysed or 
described in terms of “their simple and fundamental constituents” (McCarthy, 
Tsinopoulos, Allen, & Rose-Anderssen, 2006, p. 443).  They can only be characterised 
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through reference to the emergence of self-organised behaviour where structure and 
the interaction of interconnected autonomous agents is considered in context and point 
in time (Kautz, 2012). Both self-organisation and emergence (the product of self-
organisation) are evidence of adaptability resulting from autonomous agent 
behaviours, not external or central control.  They manifest in the form of new structures 
due to the combined behaviours of the agents that are indeterminate from individual 
agent behaviour (McCarthy et al., 2006). 
A process referred to as autopoiesis, which is the continual recursive re-creation 
of self, maintains these new structures (Mingers, 1991).  Although not directed by 
external controls, self-organisation may be initiated by external events.  A critical point 
of emergence is determined by “the rate of information flow through the system, the 
richness of connectivity between agents in the system, and the level of diversity within 
and between the schemas of the agents” (Stacey, 1996, p. 186).  Adaptive agents 
interpret and absorb this information into self-organising processes that feed into the 
interconnected system (Hughes et al., 2013).  It is a transformational process 
displaying qualities of self-referencing, changed capability and autonomy 
(Lichtenstein, 2000) that results in the emergence of patterns of systemic behaviour, 
through all levels of the system.  Figure 6 is a representation of adaptive behaviour and 
its relationship with an external environment. 
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Figure 6 - Complex adaptive behaviour (Aritua, Smith, & Bower, 2009, p. 77) 
Although requisite variety of adaptable agents is able to explain how complex 
adaptive systems are able to learn, adapt and self-organise at several interrelated levels, 
it does not provide a motivation for autopoietic systems to transform.  Fitness 
landscape theory (discussed in section 2.3.1) provides one explanation for this 
incentive and is included in the amalgam of attributes of the complex systems listed in 
Table 4 and used as coding attributes (research method detailed in section 4.3). 
Table 4 - Amalgam of Attributes Used as a Basis for Coding Complex Events 
Complexity Attributes Coding Attributes 
Connectivity; Irreducibility; and 
Interdependence 
Patterns of connections 
Emergence; Adaptive agents; Strange 
attractors, Chaos and Edge of chaos 
Fitness landscape  
Self-organisation Organisational capability (further 
addressed in section 2.5) 
Feedback and path dependency Transformational levers 
Non-linearity; Entropy; and Requisite variety Behavioural heuristics 
Information Information 
  
The broad church of complexity science continues to evolve with the 
development of more powerful technologies to model and analyse complex problems.  
Cross-disciplinary application of complexity theory, however, has yet to reach a level 
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of maturity where theory, explanation and modelling share a universal conception.  
The following section investigates the treatment of organisations as complex systems 
to inform the coding and analysis processes employed in Chapter 5. 
2.5 Organisation Conceived as a Complex Adaptive System 
Research into organisational complexity has historically diverged in two 
directions.  One area is the structural features of the organisation and their impact on 
performance, while the other imitated complexity concepts to explain the behavioural 
patterns resulting from the interaction of organisational agents (Birkinshaw, Cara, & 
Heywood, 2015).  However, a consensus characterisation of organisations as complex 
adaptive systems has not occurred (Kannegieter, 2010) despite several references to 
the application of complexity science to strategic use of information systems in recent 
literature (Merali et al., 2012).  Hence, I am taking a cautious and multifaceted 
approach to determine which systemic theories or models have emerged from these 
recommendations, the degree of penetration of complexity concepts in contemporary 
information system literature and their contribution to organisational transformation. 
The categorisation of complexity used in this section is not limited by the 
complexity formulations in Table 2 because I am attempting to understand how 
contemporary organisational theorists are conceptualising complexity in their 
research, without specifically looking for strict adherence to complexity theory (as 
used in sections 2.3 - 2.4).  Loosening this requirement and not imposing a rigorous 
preconception of complexity affords the opportunity to recognise innovative 
approaches to accommodating complexity in information system theories.  
I commenced by searching recent information system case studies that refer to 
complex activities and used them to identify the commonly used complexity traits 
(section 2.5.1).  A review of frameworks in the emerging discipline of complex project 
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management (section 2.5.2) broadens the set of complexity attributes informs the 
development of the research methodology in Chapter 4.  Studies with extensive 
literature reviews in complexity and organisations were analysed in section 2.5.3 to 
identify a broad set of attributes used for coding complex transformative events. 
2.5.1 An Information System Basket of Journals 
Articles that employed a case study method and referenced the concept of 
‘complexity’ were analysed to establish a preliminary set of routine complexity 
attributes.  Cases published in the AIS Senior Scholars’ Basket of Journals were 
selected, since they provided a source of topical, methodological and geographically 
diverse research articles in the information systems field (Senior Scholar Consortium, 
2011).  The search in publications nominated by the AIS for the period January 2007 
to February 2013 in the Web of Science database returned 47 articles from which 17 
articles were relevant to the study.  The majority of the articles eliminated used 
complexity in its colloquial form, without strict definition and being a general term for 
an activity that may be difficult, unclear, new, or some other non-trivial meaning (Wise 
et al., 1993).  Figure 7 shows the distribution of cases across the eight journals 
considered.  Neither the Journal of MIS nor the Journal of AIS contained instances that 
met the case study criteria. 
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Figure 7 - Number of Cases by Source Journal 
A structure based on Snowden’s (2007) framework (see section 2.2.1) provided 
a context for the analysis of the journals.  The categories were synthesised from the 
attributes of the project risk assessment process model (H. Taylor et al., 2012)) and 
partitioned based on Snowden’s descriptors (Snowden, 2007).  References to 
complexity in the seventeen case studies were grouped to reflect emerging themes of 
that attribute17.  For each of these contexts, further sub-contexts emerged.  Despite 
having limited number of case studies, these sub-contexts provided insights into how 
case study researchers analyse complex activities.  Table 5 illustrates the frequency of 
complexity attributes segmented by context and sub-context within the case studies.  
A summary of the cases and associated coding is included in Appendix C. 
                                                 
17 The Snowden/Taylor combination was used to identify the information systems perspective on 
complexity for later incorporation/comparison with the complexity attributes discussed in section 2.4. 
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Table 5 - Relative Frequency of Cases Displaying Complexity Attributes 
Complexity Context   
Simple (known knowns) Frequency of reference 
Duration/Cost/Project team 4 
Number of components 5 
Number of Actors 4 
Span of Impact 2 
Geographic Distribution 2 
Maturity/Stability of development environment 2 
Maturity/Stability of Organisation 4 
Complicated (known unknowns)  
Complex calculations and/or technology 5 
Regulatory compliance 3 
Variety, uncertainty, equivocality or ambiguity 8 
External Influences 2 
Complexity (unknown unknowns)  
Political/power based influences 5 
Interrelated business rules 8 
Socio-technical innovation 6 
Impacts on stakeholders (including Δ culture) 3 
Emergent behaviours 7 
  
The predominance of references to complexity lies in the “unknown unknowns” 
context, as expected, since the cases were selected to identify complexity attributes.  
A degree of redundancy and misrepresentation exists in the sub-context “complex 
calculations”, but this terminology occurred in sufficient numbers to warrant capture 
in its own right.  However, it does not satisfy the more precise definition of complexity 
as the references generally denoted a difficult task, but one able to be resolved by 
experts using deterministic models and algorithms.  The frequency of “variety, 
uncertainty, equivocality or ambiguity” attribute was also anticipated as it contributes 
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to the difficulty of the task.  These types of problems, however, are able to be resolved 
by further investigation, clarification and linear modelling and do not logically fall into 
the realm of complexity (Zack, 2001).  The analysis of the scholar’s basket of journals 
supports the findings of the wider literature review that the organisational context 
(project landscape of Wysocki (2011)) must be understood in order to perform 
successful transformative activity.  It also provides a robust preliminary set of 
complexity attributes within the unpredictable context in Table 5.  However, it was 
also clear that an empirical approach was not yet available to describe the fundamental 
structure and the systematic causes of patterns of behaviours in organisations. 
Some attempts to apply complexity theories to other generic disciplines have 
emerged and provide insight into the development of frameworks that accommodate 
the influence of complexity.  The discipline of complex project management relates to 
this research task since its objective was to provide guidance to practitioners who have 
engaged with complex projects.  Although it covers a wider domain than information 
systems organisational transformations, the treatment of complex events was a core 
consideration.  The following literature review of complex project management 
articles in section 2.5.2 supplements and validates the complexity attributes listed in 
Table 5. 
2.5.2 Complexity and Project Management 
Complex projects exhibit: 
“a degree of disorder, instability, emergence, nonlinearity, recursiveness, uncertainty, 
irregularity and randomness, and dynamic complexity where the parts in a system can 
react / interact with each other in different ways.” (Dombkins, 2008, p. 21) 
Conventional project management has matured to reflect the value associated 
with standardised versus tailored approaches, but studies of relationships between 
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project characteristics (such as those identified as complex) and development of 
responsive approaches is largely non-existent (vom Brocke & Lippe, 2010).  
Consequently, project management research is criticised for lacking relevance to 
practice, not contributing to improved outcomes and specifically requires new thinking 
in the area of complexity (Winter, Smith, Morris, & Cicmil, 2006).  The new discipline 
of complex project management attempts to address this criticism. 
Taylor et al. (2012) define a complex, high-risk project as having eighteen 
dimensions, each with an inherently quantifiable measurement range, and contributing 
to overall inherent risk of the project.  They limit their complexity factors to 
“customisation/configuration”, “data conversion”, “application interface”, “external 
process dependencies”, and “span of impact”, and in their associated rational also refer 
specifically to complexity for other risk factors of “criticality” and “size”.  
Unfortunately, unlike other authors, they do not use complexity theory or some useful 
heuristic to mitigate the identified risks. 
Wysocki (2011) is supported by Adamsen (2000) and Hull et al. (2002) in 
suggesting complexity is sufficiently addressed using the reductionist strategy of 
hierarchical decomposition.  Although he recognises the process introduces “added 
complexity” through the requirement to maintain interdependency of sub-project 
activities, early identification of the type of project (project landscape based on clarity 
of goals and solutions) manages the extra complexity.  Wysocki (2011) suggests 
complexity reduces the probability of accurate requirements definition where it is 
encountered for the first time and needs to be countered by using flexible and adaptive 
management methods.  He analyses a variety of non-linear project management life 
cycles (PMLC) including Rational Unified Process (RUP), Agile and Extreme, lists 
their strengths and weaknesses and recommends techniques and toolkits to support 
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decomposition in the application of each method.  However, this position conflicts 
with the Snowden (2007), Kauffman (1995), Haimes (2012) and Stevens et al. (1998) 
since the uncertainty introduced by the options available (such as incorrect 
identification of the project landscape) increases the probability of failure.  The 
selection of an inappropriate method reduces the flexibility and adaptability required.  
Traditional methods (PMI, PRINCE2TM18, PMBoK etc.) require active governance and 
top management support to be effective.  The research evidence, however, indicates 
little value from their implementation due to failure to differentiate between time, cost, 
quality goals of project management and realisation of expected benefits, which is a 
better indicator of project success (Young, Poon, & Irandoost, 2011).  The focus of 
these processes on measuring and reporting may provide a false sense of security as it 
generates an illusion of ‘within tolerance performance’ while creating the potential for 
unexpected outcomes (Taleb, 2010).  Control processes must be replaced by adaptation 
to continuous variation, concern for stability with comfort in disequilibrium and 
predictability with divergence (Highsmith, 2013).  A suggestion to reduce the potential 
risks is to use traditional methods as a foundation, but with agile principles applied to 
the relevant project processes to build in flexibility and adaptability (Fernandez & 
Fernandez, 2008).  Further empirical investigation is required to determine if this 
hybrid approach (use of a specific PMLC, but supplemented by agile interventions 
when co-evolutionary patterns are noted) will sustain improved transformative 
performance (Boehm, 2002).  Being cognizant of these outcome patterns, however, is 
at the core of the model proposed by Snowden and is far from obvious in complex 
systems (Snowden, 2007). 
                                                 
18 PRINCE2TM  is a Trade Mark of the Office of Government Commerce in the United Kingdom and 
other countries. 
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Project management was challenged to make a paradigm shift from traditional 
approaches to address the breadth of contextual factors in complex environments (vom 
Brocke & Lippe, 2010).  The following frameworks/methods attempt to address this 
challenge. 
2.5.2.1 The Diamond Framework 
The Diamond Framework, incorporating dimensions of technology, novelty, 
complexity and pace, is an attempt to address variation systemically among projects 
(Shenhar & Dvir, 2007).  In this framework, complexity is associated with scope and 
purports to reflect the number of tasks and interdependency between them.  The 
empirical study in the paper, however, neither indicated how capturing this 
interdependency was achieved nor referred to it in the analysis.  Rather they substituted 
budget, duration, resource and capability components, which are easier to quantify.  
They failed to create the elusive link between business drivers and new system 
functionality (Beynon-Davies et al., 2004), which characterises failures in 
transformative systems.  This failure highlights the significance of this research, which 
aims to provide practical guidance (with a robust theoretical basis) for information 
system-driven transformational practitioners. 
2.5.2.2 Behaviour engineering method 
The specific instance of robust requirements specification and associated method 
to translate natural language requirements completely into semantically correct 
solution domain representation is addressed in the behaviour engineering method 
(Dromey, 2005).  Establishing conversion logic is both challenging and, in the event 
of error, difficult to fix in retrospect (S.-K. Kim, Myers, Wendland, & Lindsay, 2012).  
Developing system designs from written natural language specifications is a source of 
weakness due to the ambiguity of language and the human ability to know more (make 
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many assumptions) than we can document (Goodchild, Bird, & Sue, 2005).  Analysts 
can determine completeness and accuracy of behaviour trees by studying their 
transformation into UML or some other design specification.  Behaviour trees, 
however, are neither widely used nor are their effectiveness verified (S.-K. Kim et al., 
2012).  In addition, the strategy to focus each individual requirement without reference 
to the detail in other requirements does not resolve the problem of correctly mapping 
interrelationships between individual requirements in complex transformations 
(Stevens et al., 1998).  Although the ability to determine the completeness of a 
specification algorithmically is seen as a positive of the behavioural engineering 
method, expanding the number of requirements and interrelationships would appear to 
make this practice prohibitive in anything but a trivial project.  Furthermore, 
attempting to understand a problem by resorting to summaries and detailed models 
(such as behavioural engineering) can make a problem more complex (Snowden, 
2007), even though it is far easier to conceptualise a pattern than to recall raw 
information, particularly when there are many and interdependent requirements 
(Taleb, 2010).  At the moment, the process approaches to complex project 
management discussed above do not provide a practical solution.  However, capability 
standards have also been proposed as a possible solution. 
2.5.2.3 Complex Project Manager Competency Standard  
The Complex Project Manager Competency Standard (CSCPM) (Dombkins, 
2008) attempts to establish a foundation for competent management of complex 
projects and improve outcomes for all stakeholders.  The typology of complexity used 
in the standard recognises a broad range of characteristics including disorder, 
instability, emergence, non-linearity, recursiveness, uncertainty, irregularity and 
randomness, and dynamic complexity.  It also recognises transformation initiatives as 
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systems and identifies the limitations of traditional systems thinking (such as 
reductionist approach to problem resolution).  The approach extends to consideration 
of multiple perspectives by their encapsulation into a single holistic view.  Due to its 
inclusion of uncertainty and chaos, however, the standard loses consistency with 
complexity theory.  Neither Snowden (2007) nor Zack (2001) consider these as being 
in a complex context, and do not display the non-linear characteristics of complex 
systems.  Whitty et al. (2009) are also critical of the CSCPM and claim both the 
definition and process are flawed and that the content requires further validation.  
Consequently, as this standard is deficient, a void still exists in the practical 
management of complex projects since application of conventional frameworks is not 
appropriate for complex systems development (Baccarini, 1996; Winter et al., 2006). 
2.5.2.4 Design theory  
Hanseth and Lyytinen (2010) recognise the limitation of traditional approaches 
to the design of complex information infrastructure and draw upon complex adaptive 
system theory to develop a design theory to accommodate socio-technical systems.  
Their theory incorporates five design principles, each supplemented with a set of 
associated design rules.  The set of heuristics in their principles and rules suggests a 
degree of flexibility in approach and hence is attuned more to management of the 
inherent complexity in large information infrastructure implementation than other 
contemporary approaches.  The emphasis, reflected in the information infrastructure 
focus, appears to have a technical focus in the design principles of building upon 
installed bases, simple information technology capability and component 
modularisation.  In addition, they incorporate consideration of human behaviour by 
suggesting the use of “persuasive tactics to gain momentum” and include rules to 
engage with users (Hanseth & Lyytinen, 2010, p. 6).  Some researchers (Aanestad & 
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Jensen, 2011; Bygstad, 2010) have used design theory in empirical information system 
research.  Aanestad and Jensen (2011) performed a comparative study of two health-
related systems and used the design principles as constructs.  The Electronic Patient 
Record (EPR) programme of work did not align well with the principles and failed to 
reach its goal.  The Standardized Extraction of Patient Information (SEP) programme 
predominantly aligned with the design principles and achieved a satisfactory outcome.  
These results support the design theory, which in a Popperian sense (Popper, 2008), 
provide weak verification and did not falsify the theory.  The authors, however, admit 
the EPR programme was significantly more complex, while one or more of the design 
principles may have acted as confounding constructs.  Hence, although Hanseth and 
Lyytinen’s (2010) design theory does not provide an explanation of causality, the 
principles are suggestive of possible generating mechanisms. 
2.5.2.5 Summary – Complexity and Project Management 
The reason for reviewing the complex project management literature was to 
identify outliers from the substantive complexity theories, which may be useful in 
explanation of complex organisational behaviours.  This section on complex project 
management reflected an emphasis on utility of contemporary tools and frameworks 
including: 
 Risk management (H. Taylor et al., 2012); 
 Hierarchical decomposition (Adamsen, 2000; Hull et al., 2002; Wysocki, 
2011); 
 Hybrid approach (supplement a PMLC with agile tools) (Boehm, 2002); 
 Diamond Framework (Shenhar & Dvir, 2007); and 
 Behaviour engineering (Dromey, 2005) 
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Other researchers identified the need for new approaches to complex projects 
including: 
 Complex Project Manager Competency Standard (Dombkins, 2008); and 
 Design theory (Hanseth & Lyytinen, 2010). 
The characteristics identified by Dombkins, Hanseth and Lyytinen are listed in 
Table 6 to illustrate the characteristics of complexity that are referenced in information 
system research. 
Table 6 – Complexity Attributes in IS Case Studies and Complex Project Management 
Basket of Journals Complex Project Management 




Interdependency of tasks 
Emergent behaviours Emergence 
Co-evolutionary patterns 
Adaptation to continuous variation 






Irregularity and randomness 
Unexpected outcomes 
Ambiguity of natural language specification 
Political/power based influences 





Heuristics in design principles 
  
In summary, none of the models for management of complex projects 
universally recognises the context within which the transformative activity falls.  
Consequently, they are unable to incorporate strategies that achieve an optimal 
solution using a feasible amount of resources in a reasonable timeframe.  Indeed, there 
is still a major gap in the body of research and pragmatic bodies of knowledge (both 
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ontological and epistemological) to provide a sound foundation for the management 
of complex organisational transformations (Aritua, Smith, & Bower, 2009).  Aanestad 
and Jensen (2011) also indicated that other researchers have investigated the role of 
complexity in significant change implementations.  Consequently, the following 
literature review looks specifically at complexity and organisational transformation. 
2.5.3 Complexity and Organisational Transformation 
Four research teams Maguire et al. (2006), Besson and Rowe (2012), Thietart 
and Forgues (2011) and Vessey and Ward (2013) have published comprehensive 
literature reviews on the application of complexity science in the study of 
organisational behaviour.  Their contributions are discussed in the following section 
to amalgamate contemporary conceptions of complexity and organisational 
transformation. 
Maguire et al. (2006) selected a set of criteria and used them to distil the essence 
of complexity science from the contemporary organisation discipline.  They identified 
seven papers of note (Table 7) and critically analysed their relevance to the application 
of complexity theory to organisational transformation topics.  Even though they 
enthusiastically advocated for complex systems approach to organisation studies, 
Maguire et al. (2006) could only identify tentative application of complexity theories 
in the literature. 
Their analysis of the Maguire and McKelvey's (1999) contribution identified the 
need to distinguish between complexity emerging from the design and build of 
technical information systems and the complexity embedded in the social systems 
through conflicting actor values and beliefs.  They also note that Richardson and 
Cilliers (2001), who advocate ‘complexity thinking’, share the need for differing 
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approaches for addressing social and technical complexity with combined narrative 
and computational specification of complex systems. 
Table 7 - Reflections on the field of complexity science and organization studies (Maguire et al., 
2006, p. 195) 





Adaptive tension; fitness 
landscapes; information-processing 
vs interpretive approaches to 
complexity; linkages between 
complexity and post-modernism 
Contractor (1999) Self-organizing systems 
research in the social 
sciences 
Benefits and limitations of using 
self-organising systems as (1) 
metaphors; and (2) models 
Levy (2000) Complexity theory in 
organisation theory and 
strategy 
Applications and limitations of 
chaos and complexity theories; NK 
models; fitness landscapes 
Richardson & 
Cilliers (2001) 
What is complexity 
science? 
Three strands of complexity-
inspired work: hard reductionism; 
soft metaphorical; authors put 
complexity thinking between hard 
and soft perspectives 
Carley (2002) Intra-organisational 
complexity and 
computation 
Complex systems; agents; decision-
making and problem-solving; 








Complex systems; loose coupling; 
NK models; edge of chaos; simple 
rules and complex behaviour; 
emergence; recombination and 
evolution 





and macro-structure; sensitivity to 
initial conditions; path dependence; 
NK models; CA models 
   
In addition, the problem of irreducibility of complex problems is acknowledged, 
without proffering management strategies to address them.  Maguire and McKelvey's 
(1999) advice to managers is to simply accept the matter as too complex to decompose.  
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Maguire et al. (2006), however, reflect on the possible use of experimental agent-based 
models to address irreducible complexities.  They suggest these models would support 
multi-disciplinary investigations to assist in the developing and empirically testing 
new theories.  However, they recognise the lack of consensus on the utility of 
knowledge generated by ABMs and other computational models highlighted by 
Contractor (1999) and Levy (2000). 
Due to the immaturity of theory development that integrates complexity science 
and organisational studies, Maguire et al. (2006) see no alternative but to use 
computational approaches to model complexity concepts including edge of chaos, 
fitness landscape and cellular automata.  They refer scholars to the work of Carley 
(2002), Eisenhardt & Bhatia (2002) and Sorenson (2002) who investigate 
organisations from departmental, organisational and systemic perspectives.  This 
‘complexity thinking’ releases researchers from idealised mathematical determinism 
to epistemologies based on empirical modelling and experimentation.  Their preferred 
research model investigates alternative explanations to balance the interpretive 
complexity of cross-disciplinary consensus with a realistic, predictive system 
representation.  Some six years after publication of the Maguire et al. (2006) paper, 
Besson and Rowe (2012) investigated the quality of discourse in IS-enabled 
organisational transformation research and concluded “it is still a new frontier for 
strategic information systems research” (Besson & Rowe, 2012, p. 117). 
Besson and Rowe (2012) reviewed 62 papers, which they selected using criteria 
relating to theory testing and phenomenon explanation in organisational studies and 
information system theory.  One significant outcome of their review is that ambiguous 
definition of organisational transformation has restrained progress towards a systemic 
organisational transformation theory.  They attempt to resolve the ambiguity by 
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categorising organisational transformation theories as continuous or evolutionary, 
discontinuous as in punctuated equilibrium or externally imposed institutionalism and 
propose the presence of upheaval, construction or routinisation as indicative of 
organisational transformation. 
Identification of organisations under transformation using the above criteria does 
not provide new insights for information system-enable organisational transformation.  
Besson and Rowe (2012) were surprised at the absence of any universal framework 
capable of directing the analysis of the phenomena of interest.  They agree with 
Maguire et al. (2006) that socio-technical impact is under-studied in the organisational 
transformation literature and should be central to development of a systemic 
organisational theory. 
Thietart and Forgues (2011) built on the work of Maguire et al. (2006) and 
suggest the application of complexity to organisational phenomena is maturing, 
particularly in the tighter conceptualisation of complexity science.  They make twelve 
proposals relating to complexity theories and divide them between low and high 
dimension of system impact.  Three of these propositions are relevant to this study 
since they address themes that are consistent with behaviours seen in complex adaptive 
systems theory and organisational transformation.  These propositions are: 
 Proposition 8: Organizations move from one dynamic state to the other 
through a discrete transition process, 
 Proposition 9: Forecasting is impossible, especially at a global scale in the 
long term, and 
 Proposition 12: Similar actions taken by organizations in an emerging state 
will never lead to the same result (Thietart & Forgues, 2011, p. 61).  
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The increasing use of complexity science to explain non-deterministic 
organisational phenomena (such as in the above propositions) is a trend noted by 
several authors (Thietart & Forgues, 2011; Vessey & Ward, 2013).  Like the earlier 
authors, however, they conclude this cross-disciplinary field is still emerging with a 
requirement for more theoretical and empirical research. 
Vessey and Ward (2013) extend this view to the slow progress in information 
systems research by suggesting it is limited to “bottom-up adaptive processes” and 
would have a better theoretical foundation if linked to a “complexity theory worldview” 
(Vessey & Ward, 2013, p. 284).  Their investigations revealed only two studies that 
aligned the dynamic co-evolution of the organisation with information system 
development and proposed a non-deterministic process theory for sustainable 
information system alignment by adhering to complexity principles (addressed in more 
detail in the next section) relating to requisite variety, self-organisation and behaviour 
of interconnected autonomous agents. 
The findings of Maguire et al. (2006), Besson and Rowe (2012), Thietart and 
Forgues (2011) and Vessey and Ward (2013) are consistent with the earlier review of 
literature and the stimulus for this study, which is to gain a deep understanding of 
causal mechanisms in organisational transformation.  They identify a deficiency of 
substantive organisational transformation theory and practice and in in some cases 
propose new theory and/or practice.  This deficiency exists both in cross-disciplinary 
models (across information system and organisational transformation studies) and in 
the role of complexity science as an exploratory foundation.  Consequently, the 
conceptualization of complexity in IS-driven organisational transformations in this 
study will contribute to the body of knowledge about organisational transformation 
behaviour. 
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The literature review commenced by establishing the need for improved IS-
driven organisational transformation outcomes in section 2.1.  In section 2.2, I showed 
that complexity was complicit in the lack of material improvement in these outcomes 
when relying on conventional implementation methods and in sections 2.3 to 2.5 
identified a set of attributes that are commonly used in descriptions of complex 
scenarios.  The following section summaries these findings and identifies the 
constructs applied in the research methodology that is detailed in Chapter 4. 
2.6 A Conception of Complexity in Organisational Transformation 
Complexity is a relatively new science that requires new methods for studying 
events (Cotsaftis, 2009; Edmonds, 1995).  Traditional science attempts to identify 
simple cause–effect relationships by “reducing complexity of the world to 
(predictable) regularities” (Phelan, 2001, p. 130).  Complexity science advances 
theories of development, evolution and survival of continually organising and re-
organising systems (environments and organisations) consisting of large numbers of 
interrelated components (M. Mason, 2008).  This situation limits analytical 
predictability of complex scenarios, as there are emergent phenomena for each cycle 
of their evolution (J. Goldstein, 1999, p. 60).  The notion of emergence implies that 
new properties and behaviours emerge to become more than the sum of their parts (M. 
Mason, 2008).  The continual emergence of new properties and behaviours ensures the 
provisional gains in knowledge will never fully encapsulate emergent phenomena due 
to the difficulty in assigning causal relationship following the identification of initial 
conditions (J. Goldstein, 1999).  Entirely new properties and behaviours appear at each 
stage of a complex lifecycle requiring new laws, concepts and generalisations to 
explain the emergent phenomenon (M. Mason, 2008).  Waldrop claims complexity is 
the science of emergence and quotes Langton from the Santa Fe Institute where "all 
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these terms like emergence, life, adaptation, complexity - these are the things we're 
still trying to figure out" (Waldrop, 1992, p. 359).  Consequently, in order to get a clear 
idea of causality in a complex environment, researchers must first adequately 
characterise emergent phenomenon.  Furthermore, the degree of complexity and 
associated consistency of causality is limited by the general context (language, goals, 
assumptions, beliefs) within which the phenomenon of interest exists (Edmonds, 
1999). 
The challenge for this study was to gain a deep understanding of the role 
complexity plays in IS-driven organisational transformations outcomes.  Failure to 
realise expected benefits from these transformations has an annual worldwide cost 
expressed in billions of dollars.  Clearly, the contemporary approaches to these 
transformations is not materially improving success rates, even though significant 
research has been directed at the problem using quantitative methods and focussing on 
critical success factors (Flyvbjerg et al., 2012; Ward, 2007; Young et al., 2011).  This 
does not mean these methods have no merit; rather they are incomplete in their ability 
to describe fully the process and theory of behaviour of complex transformations.  The 
sources of unexpected failures are often quite clear in retrospect, which is 
characteristic of complexity (Goodchild et al., 2005).  Nevertheless, hindsight does not 
assist in predicting future outcomes.  This is the domain of complexity, which 
introduces a dilemma for system designers.  The dilemma is either reliance on 
inflexible traditional PMLC, which is entirely unsuitable for a number of contexts, or 
use of a more adaptable approach with the hope of sensing emergent behaviours and 
responding to them adequately.  The characteristics of systems, which introduce 
complexity, are not universally agreed and designers need a way to identify their 
existence as early in the transformation as possible (due to their emergent behaviour).  
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From complexity theory, contextual awareness may provide an insight into 
potential behaviours (both beneficial and negative) in the implementation of 
transformative systems.  The Cynefin Framework (Snowden, 2007) specifies contexts, 
Fogelberg & Frauwirth (2010) propose a hierarchical framework, and Melin & Castillo 
(2007) use fractals and heuristics in the quest to adequately explain complexity.  
However, once an IS-driven organisational transformation is identified as being 
complex, it is not clear just which attributes of complexity are fundamentally relevant 
and which can be discarded.  One consideration from Kauffman’s NK model (1995) 
suggests disjunctive behaviours occur when the proportion of entities to 
interrelationships exceeds a particular value both in mathematics and in biological 
systems.  It seems this model may be extended to IS-driven organisational 
transformations to describe the expected behaviours due to complexity in components 
such as requirements engineering (Hull et al., 2002). 
The references to unpredictable behaviour in the case studies from the basket of 
journals provided an insight into a number of attributes that characterise a complex 
transformation.  The categories of behavioural heuristics, fitness landscape, 
organisational capability, patterns of connections, and information complexity 
emerged from the cases.  I further investigated each of these categories to determine a 
set of widely referenced characteristics that assist in identification and coding of 
complex events.  This ensured the coding process (detailed in section 4.3.3) was both 
repeatable and unambiguous.  The following is a summary of characteristics associated 
with complex transformation in the literature and incorporated in the detailed coding 
protocol in Table 16: 
 Chapter 2: Literature Review 74 
2.6.1 Behavioural heuristics 
 Anxiety – (Boisot, 2006; Gerrits, 2008; Stacey, 1996). 
 Beliefs and values - (Dooley, 1997; Lyytinen et al., 2009; Maguire et al., 2006; 
Markus & Robey, 1988; Wikgren, 2005) 
 Conformity - (Boschetti & Kitto, 2013; Stacey, 1996) 
 Domain-specific behavioural heuristic - (de Marchi & Page, 2014; Dooley, 
1997; R. M. Kim & Kaplan, 2006) 
 Generic behavioural heuristic - (A. Gable, 2011; Macal & North, 2009) 
 Individualism - (Fogelberg & Frauwirth, 2010; Hedström & Ylikoski, 2010; 
Stacey, 1996) 
 Inspiration - (M. Mason, 2008; Stacey, 1996) 
 Norm circles of normative social institutions - (Cilliers, 2011; Elder-Vass, 
2010) 
 Power differentials - (McKenna & Martin-Smith, 2005; Stacey, 1996; Wikgren, 
2005) 
 Systemic thinking and self-reflection - (A. Gable, 2011; McKenna & Martin-
Smith, 2005; Stacey, 1996) 
2.6.2 Fitness landscape 
 Availability of resources - (Kauffman, 1995; R. M. Kim, 2011; Lewis, 2000) 
 Collaboration and learning - (Kauffman, 1995; R. M. Kim, 2011; Maguire et al., 
2006; Merali & McKelvey, 2006) 
 Competition - (Kauffman, 1995; Merali & McKelvey, 2006) 
 Emergent behaviour enabling adaptation - (P. Anderson, 1999; Kauffman, 
1995; R. M. Kim, 2011; Phelan, 2001) 
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 Requisite variety - capability of the system to adapt - (Kauffman, 1995; 
Maguire et al., 2006; McCarthy, 2004; Nooteboom, 2007) 
2.6.3 Organisational capability 
 Heuristics in decision making - (Boschetti & Kitto, 2013; Dooley, 1997; Hales 
& Edmonds, 2003) 
 Historical actions/previous experience - (Hughes et al., 2013; Macal & North, 
2009) 
2.6.4 Patterns of connections 
 Intra-organisation connections - (P. Anderson, 1999; Barabási, 2003; Kauffman, 
1995) 
 Inter-organisation connections - (P. Anderson, 1999; Barabási, 2003; Kauffman, 
1995) 
2.6.5 Information 
 Incomplete information - (Dooley, 1997; Edmonds, 1999; Pavard & Dugdale, 
2006) 
 Information connectivity and coordination - (Edmonds, 1999; Haken, 2006; 
Mitleton-Kelly, 2003) 
 Information flow and structure - (Haken, 2006; Nan, 2011; Prokopenko, 
Boschetti, & Ryan, 2009) 
The other construct of interest (examined in section 2.2) is the nature of the 
interventions that influence transformative outcomes.  Broad agreement exists on the 
inability to devise a predetermined solution for complex problems.  Several authors 
recommend a strategy that involves an incremental and educated “trial and error” 
approach where a task is performed, reviewed and the next task designed in response 
to the outcome of the previous task (Kauffman, 1995; Kurtz & Snowden, 2007; Lee & 
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Xia, 2010; Pich et al., 2002; Snowden, 2005; Stevens et al., 1998).  It may be that this 
approach is the best we can wish for, but strategies exist to assist the educated response 
to particular complex situations.  Examples include heuristics (used to solve complex 
scenarios of health services (Goodchild et al., 2005)) and assimilation of complexity 
consciousness with critical realism to explain complex port management (Byrne, 
2009).  I examined the references to transformational levers in the literature to identify 
their characteristics used them in the coding process (section 4.3.3). 
2.6.6 Transformational levers 
 Energy flow into a system - (P. Anderson, 1999; Kauffman, 1995) 
 Experimentation (Trial and Error) - (Kauffman, 1995; Manning, 2013; 
Snowden, 2007; Van Dam, 2009) 
 Feedback and learning - (Meadows, 1999; M. Mitchell, 2009; Phelan, 2001) 
 New challenges and goals/change necessity - (P. Anderson, 1999; Jeffrey 
Goldstein, Hazy, & Lichtenstein, 2010; Merali et al., 2012) 
 New discourses, motivations and interests (organisational) - (Jackson, 2013; 
Merali & McKelvey, 2006; Sayer, 2004) 
 Reward systems - (P. Anderson, 1999; Jackson, 2013) 
 Symbol manipulation - (Jessop, 2003; McKenna & Martin-Smith, 2005) 
The subset of the fundamental complexity components and the characteristics of 
organisational behaviours listed in sections 2.6.1 to 2.6.5 illustrate the theoretical basis 
for the investigation of IS-driven organisational transformations.  Section 2.6.6 
provides a starting point for analysis of causation by focusing on intervention 
strategies, which may be contributory to organisational transformation.  Investigations 
of phenomenon of interest using a complex adaptive system lens concentrates focus 
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on the dynamic of the agents, their interactions, the fitness functions and adaptive (self-
organising) behaviours.  This lens provides a “theoretical and methodological 
platform” better suited for studying the “multi-dimensional ‘problem’ and ‘solution’ 
spaces in a dynamic way, at multiple levels of abstraction” (Merali & McKelvey, 2006, 
p. 214) by outlining the activity-dependence of structures and identifying the 
generative mechanisms, which have observable and testable effects. 
2.7 Conclusion - Literature Review 
The literature reviewed in sections 2.1 and 2.2 supports my contention that a 
large proportion of organisational transformation initiatives do not achieve their 
proposed outcomes (Krigsman, 2013).  Many authors have investigated the causes of 
these failures without improvement in outcomes (Dwivedi et al., 2013).  The gap 
within these studies is the non-alignment of their methodologies with an associated 
contextual schema.  It is difficult to apply a scientific method that can model contextual 
responses to complex environmental conditions (Kitto, 2008).  Consequently, 
considerable support exists for research that applies complexity theories to the study 
of information systems, and incorporates their organisational context (Merali et al., 
2012). 
Sections 2.3 to 2.5 looked at the theories and practices that refer to complexity 
and organisations.  The literature recommends the use of complexity science in 
information system research and a set of complexity attributes and their associated 
characteristics are listed in sections 2.6.1 to 2.6.5.  They are used as constructs (or 
values representing constructs) in the analysis of events occurring in the case studies 
(see section 4.3). 
The literature does not provide a consensual framework to analyse the causal 
conditions for information system-driven transformational outcomes.  Additionally, 
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there is little valid evidence of practical strategy to investigate and research problems 
associated with complexity in organisational transformation.  The favoured 
information system research approaches cannot directly apply complexity science, 
particularly in attempting to balance the story and context (Timbrell, 2006).  A novel 
approach to investigation of phenomena and retention the context of the event is 
required.  Because of the non-linear nature of causality, the approach should be based 
on a heuristically suggestive epistemology, which supports a methodology capable of 
addressing non-reductive complexity within a layered contextual system (Bhaskar & 
Danermark, 2006). 
Critical realism offers the novelty that satisfies the criteria required by Timbrell 
(2006) and Bhaskar & Danermark (2006).  As an underlabourer to this study, critical 
realism informs the use of the existing body of knowledge on complexity theory and 
organisational theory (coding and analysis) to determine their contribution to causal 
mechanisms through abstraction and interpretive investigation (Wikgren, 2005).   
Examination of the literature established a robust research framework.  Complex 
events are identifiable by their characteristics and the nature of organisational 
transformation interventions associated with event outcomes.  The following chapter 
on critical realism details the philosophical and methodological basis for assigning 
causality through the analysis of relationships between the events, presence of 
complexity and results of interventions. 
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Chapter 3. Philosophical Foundation – Critical Realism 
Chapter 3 Prologue 
What was done in previous chapters: 
The research context was situated in understanding and explaining the role of 
complexity in IS-driven organisational transformation. 
The literature review conceptualised organisation as a complex adaptive system. 
What this chapter does: 
This chapter articulates the philosophical foundations necessary to allocate causality 
(critical realism).  It shows how critical realism provides a depth of ontological 
reality that allows investigation of complex systems without the need to decompose 
them to constituent parts. 
What is still outstanding in later chapters: 
 Chapter 4 will combine the complexity conception of organisation and the 
critical realist approach to establish a research method, 
 Chapter 5 will apply the method to analyse the empirical data from three 
case studies, and 
 Chapter 6 will retroduce the causal mechanisms associated with facilitation 
or blockage of organisational transformation. 
 
3.1 Introduction 
This chapter articulates the philosophical foundation for the research method in 
Chapter 4.  It is organised by commencing with an overview that provides an insight 
into the critical realist philosophy, followed by a discussion of the frameworks and 
models that emerge from the philosophy, which support defensible claims of causality.  
Finally, several information system case studies are appraised against critical realism 
principles to highlight the essential attributes of a critical realist approach. 
The motivation for using a critical realism comes from the lack of progress 
towards improved outcomes from organisational transformations using methods that 
focus on success factors and their contribution to failure avoidance (Dwivedi et al., 
2013).  Even though the socio-technical research landscape has attempted to respond 
to increasing complexity, it is characterized by quantitative studies effectively relying 
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upon a survey/observational approach (Baker, 2012).  Empirical validation of theories 
and models based on survey/observational approach continues to be problematic due 
to the inability to establish predictable causal links in open-system organisational 
contexts (Bhaskar, 2008b).  These dependency models, based on grounded knowledge 
representation, limit representations of causation to statistical or counterfactual 
dependencies (Wolff, 2007). 
3.1.1 Foundational Principles of Critical Realism 
In broad terms, critical realism addresses these concerns in its foundational 
principles, which: 
a) accept that knowledge consists of both transitive (socially produced) and 
intransitive (real) components, which advances new knowledge from 
existing conceptions (Hedlund-de Witt, 2014); 
b) address causality from a holistic perspective, rather than the constant 
conjunction of events of deductive logic (Bhaskar, 2008b); and 
c) accommodate the imprecision of social experimentation required for 
investigation of open systems and the necessity to place contextual 
boundaries on descriptive findings (Kaidesoja, 2009). 
The critical realist approach to identification of causal mechanisms recognises 
that existing theories and models provide a rich basis for the investigation.  Multi-
method research approaches offer an alternative approach to “understand actors' 
meanings and intentions” by the combination of qualitative and quantitative methods 
(G. G. Gable, 1994, p. 123).  The combination of methods, however, are determined 
by both the research question and the ontological perspective being pursued 
(Danermark et al., 2002).  For this qualitative study, the detailed description and 
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generative mechanisms must incorporate the “metatheorietical assumptions” 
underpinning the research and the socio-technical theories that span the scope of IS-
driven organisational transformations (Danermark et al., 2002, p. 154).  The 
assumptions, social theories and complexity science transpire from the 
unpredictability of event outcomes, even though behaviours of individual agents are 
relatively consistent. 
The explanation of complex organisational outcomes and associated structural 
entities, characterised by causal powers, is not simple Humean conjunction19, but 
agentive20 (in particular that social structures are intimately associated with behaviours 
of their subservient agents) (Harre & Bhaskar, 2005).  Simply adding a variety of 
methods does not necessarily improve validity in an open-systems context.  Rather 
than engaging in empirical criticism of the research by looking for confirmation bias, 
and conjunction and disjunction fallacies of particular studies (Busemeyer, Pothos, 
Franco, & Trueblood, 2011), it is possible that the remediation lies in a paradigm shift 
in philosophical approach from positivism, postmodernism or other approaches to 
critical realism (methodological criticism). 
3.1.2 Underlabouring  
The practical application of critical realism philosophy to the process of concrete 
research, referred to as underlabouring, provides the apparatus for conceptual analysis 
and the critique of scientific practice (Joseph, 2002).  It provides a foundation in two 
ways.  The first is that philosophy binds the research paradigms with the researcher’s 
worldview (ontological model) and accentuates the assumptions that shape their 
                                                 
19 Humean constant conjunction implies a repeatable and deterministic relationship of causality having 
the form ‘if x occurs then y will always be the outcome’ (Fairclough, 2005). 
20 The causal influence of actors based on their social structures and personal orientation (Delbridge & 
Edwards, 2013). 
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investigation (Basden, 2002).  The ontological model (transitive dimension) for critical 
realism provides the link between theory (both existing and emerging) and the 
phenomenon of interest in the real world (Brante, 2001).  The other is that philosophy 
provides the tools to conceptualise, analyse, understand and more importantly, to 
“transcend common sense”, all of which are necessary to respond to scrutiny and 
defend the research findings (Lester, 2005,458).  The following section provides a 
synopsis of critical realism and identifies the tools it provides for the construction of a 
defensible research method in section 4.3. 
3.2 Overview of Critical Realism 
According to the early work of Bhaskar, critical realism assumes that new 
knowledge must incorporate the independent reality that comprises the world (an 
intransitive ontological dimension that may not be able to be observed or fully 
comprehended by humans) and that this knowledge is fallible (Wynn & Williams, 
2012).  This objective world exists “independently of people's perceptions, language, 
or imagination”, part of which is influenced by subjective interpretations of perception 
and experience (O'Mahoney & Vincent, 2014, p. 2).  Knowledge generated by reason 
and scientific research, including beliefs about their causal efficacy, are constantly 
subject to revision and reinterpretation (a transitive epistemological dimension) 
(Bhaskar, 2008b).  Accordingly, the focus of critical realism-based research is to 
determine what structures and relationships explain the occurrence of particular events 
(Iannacci & Hatzaras, 2012). 
3.2.1 Real, Actual and Empirical Domains 
Three ontological domains (empirical, actual and real) are used to explain 
notions of causality and transformational change (Table 8).  The empirical domain 
consists of what can be observed, either directly or indirectly.  The actual domain is 
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what actually occurs (even though not necessarily experienced).  The real domain 
identifies the mechanisms (existing irrespectively of whether they produce an event or 
not) that produce events in the world (Danermark et al., 2002; O'Mahoney & Vincent, 
2014).  Taleb (2010) claims “history is opaque” since events are able to be observed 
but the mechanisms that produce those events are invisible.  He states: “What I call 
the generator of historical events is different from the events themselves, much as the 
minds of the gods cannot be read just by witnessing their deeds.  You are very likely to 
be fooled about their intentions” (Taleb, 2010, p. 8). 
Table 8 - Domains of the Real, Actual and Empirical (Bhaskar, 2008b, p. 13) 
 Domain of Real Domain of Actual Domain of Empirical 
Mechanisms    
Events    
Experiences    
   
Bhaskar (2008b) argues that real structures are distinct from, and not easily 
associated with, the observed behaviours and empirical events.  For this reason, and 
since events occur independently of experiences, he suggests deeper analysis of the 
real structure21 (or mechanisms) is required to understand reality.  By a similar 
argument, experiences may not manifestly synchronise with events.  This 
conceptualisation implies that things may occur even though not directly observed, 
provides a framework to determine causality of phenomenon of interest and highlights 
the necessity to recognise and integrate the three ontological domains (A. Gable, 
2011).  The interdependence of causal structures in the complex environment of open 
systems means that an observation (empirical) of patterns of events (actual) can rarely 
be associated with their causal mechanisms (real).  Also, the mechanisms may not 
actualise and be observed in the empirical realm (M. L. Smith, 2006).  The 
                                                 
21 Structures result from the behaviours of individuals and have their own causal powers 
(Cruickshank, 2004). 
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consequence of such reasoning is that plausible explanations of events must consider 
each of the distinct ontological domains represented in Figure 8 (Iannacci & Hatzaras, 
2012).  This stratified or 'depth ontology’ perspective facilitates a better understanding 
of phenomena based on specific context and/or hierarchical levels (O'Mahoney & 
Vincent, 2014, p. 6).  Consideration of only the empirical realm implies an ontology 
based on experience and the presumed characteristics of events and their constant 
conjunctions, which leads to epistemic fallacy where “statements about being can 
always be transposed into statements about our knowledge of being” (Bhaskar, 2008b, 
p. 16).  Describing the ontological status of organisations under transformation, where 
knowledge may be confused with reality, is fertile ground for introducing epistemic 
fallacy (Danermark et al., 2002). 
 
Figure 8 - The three domains of the real. (Iannacci & Hatzaras, 2012, p. 6) 
3.2.2 Generative Mechanisms 
Although the risk of epistemic fallacy is problematic for research based on a 
philosophical approach that accepts the transitive nature of knowledge (Cruickshank, 
2004), critical realism research avoids such risk by consideration of each of the three 
distinct domains of reality.  It aims to produce knowledge of the mechanisms 
responsible for generation of the unlimited assortment of phenomena experienced in 
the real world (Wynn & Williams, 2012).  While these mechanisms endure and act 
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independently of knowledge of them, a clear division arises between the structures and 
mechanisms and the phenomena they generate in the real world.  Real world things are 
complex, pre-formed, relatively enduring and capable of exercising some of their 
powers (Bhaskar, 2008b).  These phenomena are explained by considering the 
tendencies, liabilities and causal powers of the mechanisms.  Causal powers are 
common in the physical world.  Sometimes this power generates events, and when 
they are experienced, become an empirical fact, otherwise they may lay dormant.  
Hence, there is a basic assumption that things possess causal powers referred to as 
generative mechanisms (Danermark et al., 2002) and are “expressed empirically in 
different contexts, as powers (competences and facilities), opportunities, 
circumstances, and beliefs (theories and values)” (Wikgren, 2005, p. 17).  Causal laws 
or theories describing these mechanisms are assertions about the phenomenon of 
interest in the absence of human observation or intervention and with no obvious 
Humean causality of these events (Bhaskar, 2008b). 
3.2.3 Transformational models 
Bhaskar (1978) represents the relationship between social structure and human 
agency in a generalized model he calls the transformational model of social action 
(TMSA) and is shown in Figure 9.  It provides a model of how human agency and 
social structure are recursively organized and that the reproduction and transformation 
of social structure results from human action (Faulkner & Runde, 2013).  Socialisation 
within their social structure enable (and constrain) human actors who, in turn, 
influence the social system.  Variations in human practices arise from time to time, 
and, if accepted, can lead to a reproduction of, or transformation in, social structure, 
which in turn influences future human activity.  “Society does not exist independently 
of conscious human activity (the error of reification)….Society provides the necessary 
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conditions for intentional human activity” (Bhaskar, 1978, p. 12).  In the social world, 
conditions for action (powers) depend on mainly relational mechanisms that connect 
and (potentially) transform entities dependent on their tendencies, contexts and 
countervailing mechanisms (O'Mahoney & Vincent, 2014).  Structure, which is the 
source of power, may predominate over agency.  The nature of agency suggests, 
however, that people have the ability to change these structures and the broad social 
systems within their society (Joseph, 2002). 
Since society is complex and causally efficacious, its theoretical conception is 
constructed while continually transforming in practice (Bhaskar, 1978).  Hence, 
society is an outcome rather than a product of human activity, and if it is to be 
understood, requires a deeper investigation than simple reflection of just the empirical 
world (A. Gable, 2011).  The likelihood that no single mechanism, nor the actions of 
a particular agent will determine the final outcome means multiple and simultaneous 
causes must be considered (O'Mahoney & Vincent, 2014).  The implication for 
explanation of strategic organisational transformation is the inability to reconstruct a 
linear set of interventions to illustrate causality.  Hence, causal mechanisms can be 
tested empirically by their explanatory power, but not then used in a predictive mode 








Figure 9 - Adapted from Model IV: The transformational model of social action. (Bhaskar, 1978, p. 12) 
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Research into socio-technical phenomena must address how both the social and 
technical structures impress themselves on human actors and how the social rules/laws 
that may be learned via discursive or subconscious stimuli eventually become tacit 
knowledge (Faulkner & Runde, 2013).  Bhaskar (1978) provides an ontological guide 
to the research process by asserting that social structures are intimately associated with 
the activities they initiate.  In addition, the agents’ conceptions of this activity may be 
transitory thereby limiting the universality of their tendencies in time and space.  
According to critical realism, a phenomenon can be characterised by both an 
intransitive dimension, existing independently of any knowledge about it, and a 
transitive dimension (all prior theories, laws and models) exposed to challenge and 
revision (Bhaskar, 2014).  Making sense of the world is only possible through the 
relatively enduring and structured character of the intransitive dimension of the world.  
However, imperfect (transitive) knowledge is ephemeral, due to the continual state of 
flux brought about by social interactions and the emergence of new social realities 
(Joseph, 2002).  While taking into account the fallibility of new knowledge, causal 
laws define the generative mechanisms that provide a ‘structured intransitive’ 
description of the phenomenon of interest (Bhaskar, 2008b).  This study leverages the 
transitive theories of complexity to determine the causal mechanisms in the intransitive 
dimension. 
3.3 A Research Framework 
Critical realism acknowledges the criticism of the concept-dependent 
empiricist/objectivist ideal of science where things exist, even though we do not have 
perfect knowledge of them (J. Goldstein, 1999).  Nevertheless, it differs from 
relativism/idealism by insisting the real world is independent of our knowledge about 
it and yet it is possible to gain knowledge about this real world using prior knowledge 
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while recognising the fallibility of existing theory (Danermark et al., 2002).  
Acceptance of the fallibility of knowledge and the role of a researcher within the 
research problem is a consequence of the social production of knowledge (Gable, 
2011).  The realist view of being (independent objective reality), and the constructivist 
view of knowing (unmediated access with reality is unachievable), is addressed by 
recognising that knowledge is mediated by cultural norms, values and experiences (R. 
M. Kim, 2011). 
3.3.1 Strengths 
Critical realism can combine realist ontology with any scientific epistemology 
(Margaret S. Archer, 1998).  It is attractive as it leverages elements of both the 
positivist and interpretivist paradigms to provide new approaches to developing 
knowledge (Wynn & Williams, 2012) and is increasingly being recognized as a 
philosophical option to overcome objectivism–relativism chasms (Henfridsson & 
Bygstad, 2013).  A particular strength of the critical realist approach to research is it 
encourages cross disciplinary modelling and synthetic understanding by applying 
ontology views to direct the assembly of knowledge about a phenomenon of interest 
(epistemology) (Sayer, 2004). 
3.3.2 Weaknesses 
Critical realism, however, does have its critics.  One is from a philosophical 
position that critical realism depends on a “dogmatic metaphysical claim to know a 
stratum of ultimate reality beyond knowledge” (Cruickshank, 2004, p. 581).  However, 
Bhaskar (2014) addresses this concern by accepting that ontology is intransitive, while 
theory laden observations are transitive and epistemological (see section 3.2), which 
subjects theories to continual modification depending on its context, but maintain 
ontology as intransitive. 
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Another criticism is the lack of methodological guidance and insufficient 
validity and rigour due to the processes of abstraction (A. Gable, 2011).  In particular, 
it doesn’t provide guidance in the identification of weak signals and patterns of 
outcomes in complex systems (Clark, Lissel, & Davis, 2008).  Bhaskar (2014), 
however, claims this is a strength of critical realism since it does not predetermine a 
stepwise method, rather that analogy, metaphor and intuition are used to determine the 
most plausible explanation for a particular phenomenon. 
Also, Goldstein (1999) advises that reliance on statistical methods for detection 
of ‘outcome patterns’ may introduce observer bias, with the possibility of missing the 
contribution of structure and context to the outcomes.  Steele (2005) is similarly critical 
of the rejection of event regularities in favour of outcome patterns since surprises occur 
frequently in open systems.  However, he does agree that practices offered by a critical 
realist approach, particularly in the utilisation of existing knowledge, metaphors and 
intuition, are common to other methods.  
This short review of critics of critical realism have identified both ontological 
and methodological weaknesses in critical realism and in a treatise justifying critical 
realism would require closer scrutiny.  However, in the absence of a better approach 
to investigate causality in socio-technical systems, my research method (section 4.3) 
accepted these weaknesses based on the critical realist models established by Archer 
(1998), Bhaskar (2008b), Danermark (2002), Mingers (2004b), Porpora (1998) and 
Wynn and Williams (2012), who have considered and mitigated the associated risks. 
3.3.3 Socio-technical World View 
Critical realism can be applied to the socio-technical world, as it is a microcosm 
of the natural world (Joseph, 2002).  All social events take place simultaneously on 
four planes: 1) material transactions; 2) social interactions between people; 3) social 
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structure, and 4) the stratification of the embodied personality (Hedlund-de Witt, 
2014).  These planes “overlap, mutually co-determine and complement or contradict 
one another” (Joseph, 2002, p. 31).  The organic evolution of technology is intimately 
integrated in this social system, where mutual co-dependence on the technologies 
influences its status and utility within the social system (Bygstad, 2010).  Some socio-
technical structures are emergent and develop their own properties and powers and yet 
relate to each other in a non-reductive way.  Research, based on critical realism 
ontology, necessitates establishing the nature of the target by determining the extent 
of entities (relationship between human agency, social structure and technical systems) 
that satisfy the transitive/intransitive distinction (A. Gable, 2011).  Social structure and 
access to technology determines the conditions for people’s lives, while human agency 
facilitates their actions.  The interaction of individuals within the socio-technical 
system produces outcome patterns, not simply outcome regularities, which is the origin 
of enduring causal mechanisms (Clark et al., 2008).  The outcome regularities are 
deterministic and generally reflect either a formal work instruction or domain specific 
heuristic, both of which are known to the agents within the system.  Outcome patterns, 
however, are less obvious and may present as small variations to outcome regularities.  
These small variations are a reflection of the complexity of the system, often resulting 
from individual agent behaviour, and may cause unexplained deviant behaviour at a 
whole of system level (Van Uden, Richardson, & Cilliers, 2010). 
3.4 Causality 
Causation is often the focus of failure research, but is equally applicable to the 
consideration of success of any social transformation.  At its basic level, causality links 
some action (cause) and the effect it generates.  The criterion of causality according to 
Harre & Bhaskar (2005) is that something is a causal agent if it has the ability to 
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influence the course of events in some way.  At a deeper level, consideration is given 
to the set of features and relationships that can be attributed as a feasible cause (Wynn 
& Williams, 2012).  Establishing a dialectic22 relationship between cause and effect is 
challenging since any event can have a complex web of possible causes (Taleb, 2010). 
3.4.1 Humean causality 
The Humean philosophy of causation (regularity-deterministic) is widely 
debated in contemporary philosophies of science with all dominant conceptions 
recognising the necessity to actualize causation (Kurki, 2008).  Hume's theory 
maintains causal relations are tied to regularities, can be seen as regularity-relations of 
patterns of observables, and are characterised by regularity-determinism (when A type 
of events take place, B type of events will always follow) (Kurki, 2008).  One 
significant weakness of Humean causality is that it can only apply to closed systems 
where repeatability is possible, which has the consequence of non-applicability to open 
systems.  This prevents development of causal explanations based on “generative 
mechanisms and structures independently of any particular sequence or pattern of 
events” (Bhaskar, 2008b, p. 14).  The Humean notion of causation, with its assumption 
of causal necessity as regularity-deterministic, is neither able to establish a causal 
connection nor produce suitable explanation of non-empirical tendencies (M. L. Smith, 
2006). 
3.4.2 Causal Mechanisms 
Causality is much broader than the conceptual relationships between patterns of 
events.  It also includes the ontological components that generate events.  Entities, 
which are not necessarily known or knowable, exist and have properties and powers 
                                                 
22 The process of reasoning and arriving at a consensual position after arguing from contradictory 
positions (Roberts, 2014). 
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that cause events.  The challenge to the Humean account of cause is the limitation 
imposed by the assumption of “constant conjunctions of observations” since the 
“world is conceived to be constituted by a plurality of causal powers” (Kurki, 2008, p. 
197).  Structures23 can be considered to have ontological causal power because 
causation is not tied to the empiricist assumption of observability.  Critical realism 
offers a means of resolution of the problems of Humean causality in the form of 
mechanisms – “structured entities, by means of their powers and liabilities, act and 
cause particular events” (G. Easton, 2010, p. 122).  It recognises the social world as a 
stratified open system where explanation takes the form of modelling causal 
mechanisms and incorporating empirical components in causal analysis via testing 
(Potter & Lopez, 2005). 
Causal mechanisms are intransitive objects (independent of human knowledge 
and practices in relation to them) (Hedlund-de Witt, 2014), which act independently 
of our knowledge of them, described as simply the “ways of acting of things” (Bhaskar, 
2008b, p. 14).  They are at the heart of causal explanation that identifies entities (and 
the associated mechanisms) that cause events to occur (G. Easton, 2010).  Reality, and 
our knowledge of it, is divided into three ontological domains; the empirical (our 
experiences), the actual (events), and the real (mechanisms).  These multiple domains 
exist simultaneously.  Observable events are the result of the complex combination of 
interacting mechanisms that may reinforce, counteract or act benignly (Danermark et 
al., 2002).  Hence, a critical realist approach explains the contexts and mechanisms 
that produce observable outcomes. 
                                                 
23 Bhaskar’s view of structure is used, where structures are generative mechanisms and unable to be 
separated from the activities they govern (Bhaskar, 2010b).  This differs from Gidden’s Structuration 
Theory at an ontological level, where agency and structure are inseparable (Giddens, 1984).  
However, these positions share many similarities in their application to social research (Mingers, 
2004a). 
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New social realities emerge when a social entity has causal properties that 
extinguish the predominant controlling influences, which themselves result from 
particular configurations of norm-based activities (O'Mahoney & Vincent, 2014).  As 
expected in any body of scientific enquiry, emergentist24 ontology identifies the 
component entities (which may not be reducible) and the relationships between them 
(Elder-Vass, 2010).  Mechanisms are composites and interconnect at several levels 
described as situational (macro–micro level), action-formation, (socio-technical 
action), and transformational (micro–macro level) (Henfridsson & Bygstad, 2013).  
They are the means by which entities, relations and properties enact morphogenetic 
(created and transformed) and morphostatic (stabilised) causes (Elder-Vass, 2010). 
The causal powers of mechanisms generate observable events and are contingent 
on the outcomes of other mechanisms (Henfridsson & Bygstad, 2013) and act 
transfactually25 so they may never actually be instantiated even though they exist all 
the same (Fleetwood, 2009).  The relationship of interest is between a transfactually 
acting power and its consequential outcome.  It is not concerned with associations 
between events since the causal power may not be sufficient to create an observable 
event or may not have a sufficiently cognizant witness.  Furthermore, the powers of a 
mechanism have differing outcomes in different contexts, due to positive or negative 
feedback loops (self-reinforcing mechanisms) and the multiple causal paths through 
which a particular outcome can occur (Henfridsson & Bygstad, 2013).  Therefore, the 
best efforts of critical realist researchers may provide feasible causal laws, but this 
                                                 
24 Emergence is the causal property of an entity unable to be explained definitively by its component 
parts (Elder-Vass, 2010). 
25 The properties of transfactual agents are continuous and invariant but their influence may produce 
differing outcomes (Göker, 2010). 
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knowledge remains transitive and probably will be superseded by a better explanation 
in time (Elder-Vass, 2010). 
Bhaskar (2008b) suggests, however, that if the causal laws are ‘Structured’, in 
terms of the identified mechanisms and causal structures that may become 
‘Intransitive’, and endure and act independent of the perception of them.  This allows 
succinct and empirically based explanations about the occurrence of the phenomenon 
of interest, where causality is ascribed “if and only if it is the case that some event E 
would not have occurred, under the conditions that actually prevailed but for (the 
operation of) X” (Wynn & Williams, 2012, p. 789).  So to describe a phenomenon of 
interest in the open systems of the natural world, a causal entity must have the power 
to act (tendency), and be inclined to repeat this behaviour (enduring) in the absence of 
countervailing causes (Bhaskar, 2008b).  Although some of these tendencies may 
never be expressed, they are crucial to the understanding of emergent social 
phenomena, since the possibility of some event happening is not necessarily fully 
defined by past events (perceived or otherwise) (Bhaskar, 1978; O'Mahoney & 
Vincent, 2014). 
3.4.3 Emergence 
The concept of emergence is still broadly debated (E. Taylor, 2015) and 
complexity theory research still has much to offer in development of “constructs that 
render the process of emergence less opaque and, thereby, less prone to the tag of 
miraculous” (J. Goldstein, 1999, p. 58).  Social scientists have only been able to 
describe emergent phenomena in general terms (M. Mason, 2008).  An understanding 
of emergence that is both “philosophically rigorous and useful in empirical science” 
(Bedau & Humphreys, 2008, p. 1) is predicated on definition (e.g. irreducibility, 
unpredictability, conceptual novelty, ontological novelty, supervenience), ontological 
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categorisation of entities (e.g. phenomena, patterns, heuristics) and boundaries (e.g. 
relative to a theory or model or representation) (Bedau & Humphreys, 2008, p. 3).  
Such definition distinguishes between authentically emergent phenomena and what 
computer scientist John Holland calls “serendipitous novelty, such as the play of light 
on leaves in a breeze” (J. H. Holland, 1998, p. 13). 
A critical realist approach advances investigation of emergence since entities 
that display emergent properties possess intrinsic mechanisms with causal powers only 
explained by the stratified ontology incorporating empirical, actual and real domains 
of understanding (Elder-Vass, 2010).  The bilateral approach of this study (complex 
adaptive systems theory and critical realism philosophy) supports a non-reductionist 
causal explanation of behaviour in socio-technical environments whose “properties 
can’t be predicted by considering its subcomponents in isolation” (E. Taylor, 2015, p. 
657).  The synergy of 'lower level' parts gives an entity the causal properties required 
for emergence to occur.  Yet these properties are not necessarily observable in the 
individual parts, which continues to generate considerable debate in the 
characterization of emergence (O'Mahoney & Vincent, 2014). 
Conceptual constructs, similar to emergence, have had a significant impact on 
scientific and intellectual thought as far back as the Roman empire when Galen of 
Pergamon, a prominent Greek physician, surgeon and philosopher, argues the “soul is 
not an emergent power” (Caston, 1997, p. 351).  Contemporary understanding of 
emergent phenomena takes the form of a “construct of complex, dynamical systems” 
(J. Goldstein, 1999, p. 68).  A common schematic conception is that emergent 
properties are macro level and simultaneously reliant on, yet independent of their 
constituent lower-level properties, which “makes emergence mysterious and also 
somewhat problematic” (E. Taylor, 2015, p. 654). 
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A common approach taken to resolve the dependency/autonomy dilemma is to 
ensure emergent properties are studied 'at their own level' since the properties of the 
constituent parts themselves will not define the macro level emergent behaviour 
(Sayer, 2004).  Emergent phenomena, a product of self-organisation, can only be 
observed at the macro level.  The dynamic processes of co-evolution and the 
interrelationships between component entities are not able to be independently 
evaluated to determine causality, even though new (transient) states may appear to be 
in equilibrium for some period of time (Curseu, 2006).  The stratified approach of 
critical realism provides the avenue for building a deep understanding of the 
relationship between unobservable generative mechanisms and the context of actual 
events and highlights the significance of context and importance of accurate 
observation (A. Gable, 2011).  A world differentiated in this way allows the 
development of another stratum of emergent properties that are in turn “irreducible to 
those of the objects on which they depend” (Sayer, 2004, p. 9).  As computer modelling 
systems become more sophisticated, simultaneous illustrations at different levels of 
abstraction and detail will provide insight into the complex interdependence between 
requisite variety (diversity) and the macro-level behaviours of the emergent system 
(Merali & McKelvey, 2006).  Such modelling will provide a better understanding of 
the deep structure, elemental structure, and observed structures of complex adaptive 
systems (Nan, 2011).  A recognition of this plurality of ontological levels points to the 
role of causality manifesting as emergent processes (J. Goldstein, 1999). 
The emergence construct is further validated by Archer (1998, p. 357) via the 
application of Bhaskar’s ontological realism in development of a social theory 
framework incorporating interactions “between Individualism and Holism.”  The 
emergentist account of critical realism recognises that social structures “codetermine 
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human behaviour in conjunction with the causal powers of a great many other entities 
from a variety of levels of the emergence hierarchy” thus requiring consideration of 
lower-level interactions in explanation of emergent properties of organisations (Elder-
Vass, 2010, p. 196).  The approach is useful to explain organisational behaviour where 
unforeseen macro-level phenomenon, although not predictable, result from individual 
agent actions (P. Anderson, 1999).  Social systems emerge from a range of influences 
making prediction of the next phase in the development of an emergent system quite 
problematic (Styhre, 2002).  Hence, a critical realist approach to emergence aligns with 
complex adaptive system theory in the analysis of the impact of positive and negative 
feedback at both individual and organisational levels (Canessa & Riolo, 2006).  
Oppenheim and Hempel (2008) provide a generalised (epistemic) account of 
emergence able to satisfy philosophical rigour and empirical application and 
encompassing constituent parts (individualism), phenomenon (adaptive behaviours) 
and context (holism).  Their definition states: 
“The occurrence of a characteristic W in an object w is emergent relative to a 
theory T, a part relation Pt, and a class G of attributes if that occurrence cannot be 
deduced by means of T from a characterization of the Pt-parts of w with respect to all 
the attributes in G” (Oppenheim & Hempel, 2008, p. 64). 
Broadly the characteristic (W) equates to the observed phenomenon (empirical 
event), the theory (T) incorporates complex adaptive system theory and organisational 
theory, the parts (Pt) are the agents/entities/subsystems which can be identified and 
the class of attributes (G) are those mechanisms with the causal powers to activate the 
emergent behaviours.  This epistemological account limits emergent events to 
empirical observation, existing human knowledge and scientific theories thus 
providing a transparent and coherent view of emergence (E. Taylor, 2015).  It points 
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to how “emergence has the potential of generating self-maintaining mechanisms that 
serve to distinguish it from subjective impressions, serendipitous novelty, or merely 
epiphenomenal activity” (J. Goldstein, 1999, p. 64).   
A naturalistic variation was attempted by Taylor (2015, p. 658) to “unify 
discourse about emergence, to prevent equivocation and permit shared dialogue”, and 
to offer a ‘precisification’ of the construct in his definition of emergence: 
“Given components A, B, C… n arranged in relation r into a whole, and an 
observer O, property x of the whole is emergent for O iff [if and only if] there is no 
scientific explanation available to O of the fact that the following regularity obtains of 
natural necessity: Whenever components A, B, C…n are combined in relation r, the 
resulting whole instantiates property x.” (E. Taylor, 2015, p. 659). 
The instantiation of Taylor’s definition, however, is difficult to align 
ontologically with critical realism and complex adaptive system theories due to the 
necessary incompleteness of component and relationship identification in multiple 
domains/levels and objective hierarchy in the world.  Consequently, the Oppenheim 
and Hempel (2008) definition of emergence will be used, even though limited by the 
necessity to observe the emergent events.  The definition of emergence by Oppenheim 
and Hempel (2008) satisfies epistemological concerns raised by “non-emergent 
reductionist approaches that have been successful in many areas of science and 
philosophy” (Bedau & Humphreys, 2008, p. 3) since it is predicated on definition, 
ontological categorisation of entities and limited by context.  The construct of 
emergence, defined in this way, provides a foundation of precision and accuracy on 
which to investigate complex systems (J. Goldstein, 1999). 
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3.5 Implications for a research method 
Critics who challenge the veracity of Bhaskar’s philosophy of critical realism 
point out that his transcendental26 arguments that lead to ontological conclusions are 
inconsistent with their Kantian foundations (Kaidesoja, 2009).  Since the philosophy 
of critical realism is bound up in social processes, it will always be considered fallible 
with questions about its capacity to support empirical research (A. Gable, 2011).  
Allied with the philosophical issues is the concern that Bhaskar’s approach to applied 
social science research include assumptions, presuppositions and a possible absence 
of social ontology and the “reluctance to present elaborated epistemological and 
methodological views” (Kaidesoja, 2009, p. 23).  However, rather than “remaining at 
the level of abstract philosophical ontology” in the “seemingly endless discussions in 
social theory”, and attempting to resolve ambiguity of conceptual definitions, 
researchers are able to perform exploratory case studies, which themselves can 
commence the development of better theories through maturing social ontologies 
(Kaidesoja, 2009, p. 36). 
It is possible to implement methodologies to account for the limitations of 
critical realism meta-theory, subject to critical reflection on causation, social theory 
and abstraction (A. Gable, 2011).  This implies abstraction cannot be removed entirely 
as it is essential to social research (Danermark et al., 2002).  Conceptualization and 
abstraction in critical realism research defines the phenomenon of interest in a way 
that enables identification of emergent powers and the operation of causal mechanisms 
responsible for empirical events (Sayer, 2000).  Hence, although critical realism is a 
philosophical base used to inform scientific practice in social systems, a number of 
                                                 
26 The interconnection of our cognitive faculty of knowing about objects as well as the ability to 
experience them. 
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researchers, including Bhaskar, have proposed broad methodologies that align with the 
critical realist philosophy. 
3.5.1 Critical Realist Models 
Bhaskar’s (2008b) Resolution, Redescription, Retroduction, Elimination 
(RRRE) model allows the integration of abstraction using a process that develops the 
best explanation of the empirical event.  Some have expressed concerns that the 
linkage of explanation to abstraction are underdeveloped and the identification of 
generating mechanisms are open to flexible interpretation resulting in the “potential to 
confound understandings of causal factors or influences” (A. Gable, 2011, p. 106).  
Although the RRRE model provides little guidance in isolating the mechanisms and 
generative structures responsible for some complex event or the empirical testing of 
these explanations, other researchers have expanded and supplemented the approach 
in an attempt to reduce the methodological controversy (Kaidesoja, 2009). 
Danermark et al. (2002) provide a staged research process that traverses data 
collection to abstraction and back to concrete application in a procedural model 
consisting: Stage 1: Description; Stage 2: Analytic Resolution; Stage 3: 
Abduction/Theoretical Redescription; Stage 4: Retroduction; Stage 5: Comparison 
Between Different Theories and Abstractions; Stage 6: Concretization And 
Contextualization.  This model highlights the roles of concretization and the process 
of abstraction in clarifying knowledge of reality.  It remains incumbent on the 
researcher to avoid reducing one to the other. 
Porpora (1998) analyses four different concepts of social structure to determine 
their contribution to requisite abstraction.  They are: 
1. patterns of aggregate behaviour that are stable over time; 
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2. law like regularities that govern the behaviour of social facts; 
3. systems of human relationships among social positions; and, 
4. collective rules and resources that structure behaviour (Porpora, 1998, p. 339). 
He reflected on the relative value of methodological individualism versus 
sociological holism and the causal influence of systemic relationships using Gidden’s 
structuration theory with the notion of structure as rules and resources.  He concluded 
structure is best conceptualised by an “arrangement of social relationships in the 
world” that are antecedent to “rules, norms and ideology” (Porpora, 1998, p. 354).  
Archer (1998) agrees that social structure is perceived as intentional human agency 
and uses reproduction and transformation in preference to Gidden’s structuration.  She 
laments the “glaring absence of bold social theories, which uncompromisingly make 
'emergence' their central tenet” relegating structure to an abstract construct (Margaret 
S. Archer, 1998, p. 356).  Indeed, conceptual individualism, “a form of eliminative 
reductionism that denies that social entities can have emergent properties and hence 
causal influence in their own right” is not without support (Elder-Vass, 2010, p. 84). 
To resolve the tension between conceptual individualism and holism, Archer 
engaged with Bhaskar’s incomplete social theory of Transformational Model of Social 
Action (TMSA) to determine its underlabouring alignment with her 
morphogenetic/static approach.  Combination of the morphogenetic/static cycle 
attempts to address concerns of the critics of the TMSA model, which primarily relate 
to its “capacity to deal with the complexity of social action” (A. Gable, 2011, p. 61).  
Archer concluded that the overlay of a modified TMSA and morphogenetic/static 
diagrams (Figure 10) demonstrates the high degree of compatibility with each other 
and provides a tool kit for researchers in investigation of emergent behaviours in social 
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transformations.  It resolves the controversial methodological matter of analytical 
dualism by incorporating the theorems: 
1. that structure necessarily pre-dates the action(s) which transform it; and 
2. that structural elaboration necessarily post-dates those actions which have 
transformed it (Margaret S. Archer, 1998, p. 375). 
However, Archer’s tool kit still suffers from weaknesses identified in Bhaskar’s 
process of retroduction - the flexible interpretation of conditioning, identification of 
structures, and generating mechanisms.  The associated issue of transcendental causal 
powers of entities, which by definition are themselves unperceivable, is problematic 
since the empirical testing of theories of emergence based on these abstractions takes 
place in open systems (Kaidesoja, 2009).  Although Kaidesoja (2009) has concerns for 
research based on contemporary critical realist approaches, what is the alternative?  
Research in open systems must continue, even though validating consequent theories 
by empirical testing is challenging. 
 
Figure 10 - Superimposing the TMSA and the morphogenetic/static cycle (Archer, 1998, p. 376). 
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3.5.2 Critical Realism and Complex Adaptive Systems 
The concerns relating to critical realism has a parallel in the development of 
complexity theories in open systems.  Just as it appears too simplistic to expect powers 
and mechanisms to explain “the chaotic complexity of our social world” (Elder-Vass, 
2010, p. 169), complexity science has to rely on common principles, developed 
through feedback cycles in complexity research, to gain new insight into complex 
phenomena that cannot be satisfactorily explained by investigation of individual 
events (M. Mitchell, 2009). 
In a complex adaptive system, structure is not prescribed in advance (Nikolic et 
al., 2009) and the dynamic patterns of system behaviour emerge from local interactions 
between system elements (Kauffman, 1995; Lissack, 1999; Merali et al., 2012; Phelan, 
2001).  Although emergent phenomena such as flocking and avalanches can be 
modelled in computer simulations using simple agent heuristics (O. T. Holland, 2007), 
replication of causation in the field is not easily achieved.  It is difficult to disentangle 
interrelated entities and impossible to be confident that all of the causal factors 
contributing to an event are exhausted (Elder-Vass, 2010).  Just as positive and 
negative feedback in complex adaptive systems excite or regulate system behaviour, 
converging and diverging causal factors may obscure or magnify data in the empirical 
domain (Marks & O'Mahoney, 2014).  None of the issues of modelling complexity, 
however, are insurmountable.  The parallel between structures, mechanisms and 
emergence in critical realism and entity, agency and emergence in complexity theory 
indicate the underlabouring approach is feasible as indicated by methodologies offered 
by Bhaskar (Bhaskar, 2008b, 2010b), Archer (1998), Gable (2011), Kurki (2008), 
Easton (2010), Bygstad (2010), Dobson et al. (2013), Zachariadis et al. (2013) and 
Vincent & Wapshott (2014). 
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The important points discussed in this section reflect the intransitive and 
transitive dimensions of scientific endeavour (Danermark et al., 2002) and the 
associated fallibility of our knowledge.  Researchers must accept, however, that critical 
realism ontology may provide some guidance but is not a panacea for all of our 
epistemological and methodological problems (Kaidesoja, 2009).  For the study of 
(complex) socio-technical systems, social entities must be the objects of scientific 
research since they exist in real, actual and empirical ontological domains and the 
causal powers embedded in structures and mechanisms create emergent phenomena. 
3.5.3 Examples of Critical Realist Research Methodology 
The following analysis of contemporary approaches establishes the broad 
framework for the application of critical realism to direct the study of IS-driven 
organisational transformation.  While traditional science attempts to identify simple 
cause–effect relationships by “reducing complexity of the world to (predictable) 
regularities” using a traditional analytical framework (Phelan, 2001, p. 130), assuming 
linearity to study complexity will fail (Edmonds, 1995).  Since a complex adaptive 
systems view of organisations incorporates unanticipated influences, points of 
bifurcation and flows of energy and information that facilitate or inhibit organisational 
transformation, a perspicuous approach is necessary for studying complex events 
(Styhre, 2002). 
A pragmatic view for applied research is that critical realism provides the 
philosophical tools to aid in the selection of an appropriate research 
methodology/method to investigate complex phenomena in a holistic manner through 
the ability to identify the mechanisms, which stimulate complex interactions.  It 
provides principles for development of frameworks able to elicit causal explanations 
that incorporate the range of factors (structural, social, organisational, political, 
 Chapter 3: Philosophical Foundation – Critical Realism 105 
environmental etc.), which may have been responsible for the phenomenon of interest 
(O'Mahoney & Vincent, 2014).  However, Raduescu and Vessey (2008) claim the 
ability to substantiate claims of causal mechanisms, is susceptible to challenge.  Their 
review of critical realism literature found that three frameworks, Archer’s 
‘Morphogenic Approach’ (Margaret S. Archer, 2013), Danermark’s ‘Model of 
Explanatory Social Science’ (Danermark et al., 2002), and Pawson and Tilley’s 
‘Realistic Explanation’ (Pawson & Tilley, 1997), are dominant. 
The process for identification of causal mechanisms differs across the 
frameworks with emphasis on “derived from ideas, beliefs, or theories”; “abstract 
analysis, the specification of structures”; and “hypothesize their context-mechanism-
outcome configurations” for each of the respective frameworks (Raduescu & Vessey, 
2008, pp. 34-35).  They submit that these differences lead to inconsistent definition 
and lack of clarity in causal explanation and in a later publication propose a model of 
alignment of research methodologies based on the degree of structure of the 
phenomena of interest (Raduescu & Vessey, 2009).  This approach affirms the 
ontological robustness of frameworks designed on critical realism principles, but 
demands that care be taken in the design of research methods to address criticism of 
identification of generative mechanisms. 
Several researchers have developed staged research processes based using 
critical realist approaches.  The one proposed by Danermark et al. (2002) was 
discussed earlier in section 3.3.2.  Mingers et al. (2013, p. 797) refer to a similar 
schema called “DREI: describe the events of interest; retroduce explanatory 
mechanisms; eliminate false hypotheses; identify the correct mechanisms”.  This is a 
simpler form, but reduces the abductive and retroductive components to a single stage, 
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since the abstract concepts of abduction and retroduction make the critical realist 
approach difficult to prescribe (Niiniluoto, 1999). 
Confidence in the plausibility of explanations from a critical realist approach 
emerges from applying abductive and retroductive processes.  It provides a deeper 
analysis than those that rely solely on induction and deduction (Edwards, O'Mahoney, 
& Vincent, 2014).  Peirce (1955) originally used the terms abduction and retroduction 
interchangeably.  However, they have come to take on different meanings. 
3.5.3.1 Abduction  
In its simplest form, abduction may be considered as the adoption of an 
explanatory hypothesis that may be authenticated by heuristic reasoning, rather than 
employing the transitive qualities of rational argument, thus drawing criticism of non-
realists as being circular and incoherent (Niiniluoto, 1999).  Abduction is a process 
that abstracts an everyday event, often supported by existing theories and models, to 
produce the best explanation of the underlying causal mechanisms (Edwards et al., 
2014).  Hence, abduction is an inferential process that results in an original or novel 
explanation, able to be interrogated to determine its veracity.  While abduction frames 
the hypotheses in a testable context, retroduction is the process that determines “what 
must the world be like in order for these findings to be possible” (Marks & O'Mahoney, 
2014, p. 81). 
3.5.3.2 Retroduction 
Retroduction is the process of “moving backwards” to identify which 
mechanisms are capable of producing the observed events (G. Easton, 2010, p. 123).  
This requires formation of a conceptual frame for the phenomenon and then 
transferring this to the new conceptual frame of a causal mechanism.  There is no 
formula for performing a retroductive process.  Ragin (1994) suggests it is a recursive 
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intellectual exercise to review events and empirical data in order to eliminate 
assumptions and strengthen knowledge about the phenomena of interest.  The process, 
illustrated in Figure 11, commences with the mainly deductive development of an 
analytical conception based on existing theory, and then moves to the inductive 
development of images based on the empirical evidence.  The progressive 
reconceptualization of analytical frames and images continues until an adequate 
representation of the phenomenon of interest is obtained or rejected. 
 
Figure 11 - A Simple Model of Social Research (Ragin, 1994, p. 57) 
Through the abduction/retroduction processes (establishing the contextual 
conditions that give rise to the particular mechanisms we are observing (Hedlund-de 
Witt, 2014)), the identification of alternative causal pathways establishes connections 
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between contexts, mechanisms and events as shown in Figure 12 (Sayer, 2000).  The 
structures, contexts and mechanisms have causal powers and interact to become 
causally efficacious (Vincent & Wapshott, 2014).  Identification of key causal powers, 
and the interactions between them, provides feasible explanations of the phenomenon 
of interest, but like all knowledge, will always be fallible (Elder-Vass, 2010).  The 
process informs abduction of novel theories and, for social systems, provides the best 
contemporary explanation of broader social structures that may be specific to one case 
or more generalisable across a target environment (Vincent & Wapshott, 2014). 
 
Figure 12 - Adapted from Figure 1.2 Critical realist view of causation (Sayer, 2000, p. 15) 
3.5.3.3 Structure 
According to Bhaskar, social structures (inclusive of human activity) can have 
positive as well as negative impact on social systems where positive causality is more 
than human intentional causality (Harre & Bhaskar, 2005). These social structures then 
place boundaries on the range of possible choices of action and thought.  Hence, social 
structure is not created from a null position.  Rather it is reproduced and transformed 
over time, while it causally affects the associated agents (Potter & Lopez, 2005).  The 
introduction of a time dimension by Archer in social scientific analysis utilises two 
different strata identifying the powers, liabilities and mechanisms of separate structure 
and agency (Danermark et al., 2002). 
 Chapter 3: Philosophical Foundation – Critical Realism 109 
The social structures influence agents, since they are constrained and enabled by 
ideas, rules, norms and discourses (ways of thinking) and convey material powers that 
facilitate action and cause phase transitions (Kurki, 2008).  The phases are not 
deterministic even though social agents are structured, as there is a distinction between 
structure, which creates the affordance for agents' actions, and agency at any moment 
of time (Harre & Bhaskar, 2005; Volkoff & Strong, 2013).  However, the structures 
themselves are influenced by the agents and may change depending on the robustness 
of the existing social systems. 
The common thread of contemporary approaches to critical realist research is the 
role of retroduction in isolating the generative mechanisms that are responsible for 
transformation.  This process iteratively refines the definition of the mechanisms until 
the best possible explanation of the phenomena of interest is obtained.  The following 
section investigates a number of case studies that use a critical realist approach to 
determine its suitability for information system research. 
3.5.4 Critical Realist Case Studies in Information Systems Research 
Smith (2006, p. 207) argues that a critical realist approach to information 
systems research can resolve “some long-standing theory-practice inconsistencies” 
with its focus on “meanings, interpretation, and context” to explain “causal 
influences”.  Several case studies, which are indicative of early adopters of the critical 
realist approach to information system research, are reviewed in this section to 
determine how the researchers establish causality. 
Wynn and Williams (2012, p. 796) developed a set of five methodological 
principles (Explication of Events, Explication of Structure and Context, Retroduction, 
Empirical Corroboration, and Triangulation & Multimethods) for conducting and 
evaluating critical realist case study research and selected four information system 
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based examples to illustrate the utility of their principles.  Although not the main 
purpose of the study, it indicated that none of the studies satisfied every principle.  
There is no suggestion, however, that a case must satisfy all the principles to be able 
to claim validity of the findings.  In addition, the principles are neither mutually 
exclusive nor rigorously defined.  The Triangulation & Multimethods principle for 
example, is not overtly discernible from the work of Bhaskar (2008b), Danermark 
(2002) or Mingers (2004b) and in that sense is redundant.  Wynn and Williams (2012) 
outline the Triangulation & Multimethods principle in a very broad sense, where it is 
satisfied by either a variety of analytical methods or cross-validation using a variety of 
sources.  Since the epistemological basis for Empirical Corroboration and 
Triangulation & Multimethods are identical, they may well be functionally equivalent 
when applied to cases.  The principles are useful, however, in informing the design of 
the research method in Chapter 4.  The following discussion of their methodological 
interpretation of the philosophical basis of critical realism highlights the advantages of 
absence of a prescriptive method. 
3.5.4.1 Case 1: Develop and Implement a Strategic IS plan (Morton, 2006) 
Morton (2006) justifies the use of critical realism on its ability to perform 
analysis in an open socio-technical system.  The interaction of social structures, agents 
and technology defines the strategic information system-planning environment under 
investigation.  The author claims that the approach “better explains the nature of 
causation in complex social interactions” (p. 2) and “addresses a deeper level of social 
structures” (p. 7), which allowed him to identify five mechanisms (three supportive 
and two unsupportive) that were responsible for stagnation of the project. 
The Wynn and Williams (2012) exemplar indicated that this methodology 
satisfied the Explication of Events, Explication of Structure and Context and Empirical 
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Corroboration principles.  Although the authors provided a detailed narrative of 
events, the processes that informed the specification of the mechanisms (i.e. 
Retroduction) were unclear.  Alternative hypotheses were neither Eliminated (see 
Bhaskar’s (2008b) RRRE model - discussed in section 3.5) nor tested for 
transferability (Zachariadis et al., 2013). 
3.5.4.2 Case 2: Large Organisational ERP Implementation (Volkoff et al., 2007) 
Volkoff et al. (2007) used critical realism to explain and theorise on the 
interrelationships between structure and agency.  Using a traditional grounded theory 
approach, they incorporated Archer’s (1995) morphogenic schema to incorporate 
structural conditioning, social interaction, and structural elaboration/reproduction.  
The influence of Archer’s model is exposed in the segmentation of their resultant 
theories. 
The Wynn and Williams (2012) exemplar indicated that this methodology 
satisfied the Explication of Events, Explication of Structure and Context, Empirical 
Corroboration and Triangulation & Multi-methods principles.  However, as with the 
Strategic IS planning case study in section 3.5.4.1, the processes that informed the 
specification of the mechanisms (i.e. Retroduction) were unclear. 
3.5.4.3 Case 3 - Purchase and Implementation of a CRM system (G. Easton, 
2010) 
Easton (2010) relies heavily on the 1992 publication by Sayer (2010).  He claims 
that critical realism is useful in the complex areas of organisational behaviour and their 
associated relationships.  His four-step method employed Research question, Events, 
Identification of entities, and Possible causal mechanisms as separate stages.  He also 
discussed the generalisability of mechanisms and concluded that although the findings 
of a particular case are limited to that phenomenon, they provide the basis for a more 
general theory (subject to further empirical testing). 
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Easton (2010) identified three interconnected mechanisms in the case study.  
However, the processes that informed the specification of the mechanisms (i.e. 
Retroduction) were unclear.  Wynn and Williams (2012) did not review this case study. 
3.5.4.4 Case 4: Innovation in a Norwegian Corporation (Bygstad, 2010) 
Bygstad (2010) adopted a critical realist approach since it facilitates explanation 
in longitudinal case study research and incorporates the concept of emergence, a 
significant notion in information infrastructure.  His method is a variation on that used 
by Easton (2010) and involved Identification of events, Identification of entities, 
Identification of mechanisms and Validation processes. 
The Wynn and Williams (2012) exemplar indicated that this methodology 
satisfied the Explication of Structure and Context, Retroduction and Empirical 
Corroboration principles.  The Validation process satisfies the Retroduction principle 
by considering the question of “What must the world be like this to be possible?” albeit 
without a documented strategy. 
3.5.4.5 Case 5: Implementation of SWIFT - a communications network to 
financial institutions (Zachariadis, Scott, & Barrett, 2010) and 
(Zachariadis et al., 2013) 
Zachariadis et al. (2010) set out to develop a consensual multi-method approach 
to qualitative research and recognised that critical realism relies on recursive 
abduction, a process that is enhanced by incorporating a variety of perspectives.  Their 
2010 paper focussed on multi-method and used the SWIFT case study to illustrate their 
findings without significant application of critical realism in their method.  The 2013 
paper addressed this by development of an integrated approach that combined multi-
method and a four-stage retroductive process (description or appreciation, 
retroductive analysis of the data, critical assessment and elimination and action) 
(Zachariadis et al., 2013). 
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The Wynn and Williams (2012) exemplar indicated that the 2010 methodology 
only satisfied the satisfied the Triangulation & Multi-methods principle.  Their 2013 
paper extended the coverage to the full range of principles.  Their method provides a 
useful roadmap for future critical realism-based research. 
3.5.4.6 Case 6: Broadband Adoption in Rural Australia (Dobson et al., 2013). 
Dobson et al. (2013) applied the Danermark’s (2002) six stage critical realist 
approach and Archer’s model of morphogenesis to support their social theory.  They 
established that the adoption of broadband in rural communities was dependent on the 
community’s ability to envisage benefit or opportunity.  Dobson et al. (2013) identified 
a number of mechanisms that are able to increase the uptake of broadband 
technologies.  They used Pawson and Tilley’s (1997) context-mechanism-outcome 
configuration to illustrate the mechanisms across regulatory, community and 
organisational levels in their stratified view of reality. 
The researchers utilised a wide range of tools in this case study and illustrated a 
high degree of alignment that is possible when using them in the correct context.  All 
of the Wynn and Williams (2012) principles were covered. 
3.5.4.7 Summary of IS Case Studies Using CR Principles 
Table 9 and Table 10 summarise the use of Wynn and Williams (2012) 
methodological principles in six critical realist case studies.  It is clear that the critical 
realist approach is maturing as the most recent studies have intentionally addressed the 
retroduction principle.  The degree of abstraction of the retroduction process to 
identify mechanisms makes it difficult to document (Mingers et al., 2013).  However, 
the logic of the dialectic must be detailed to the degree that it can be judged to be 
plausible and the best of the available explanations (Bhaskar, 2014).  Section 4.3 
explains the retroductive process used in this study. 
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Table 9 – Critical Realist Methodological Principles – Adapted from Wynn & Williams (2012, p. 796) 
Methodological 













et al., 2010) 
Explication of Events X X   
Explication of Structure 
and Context 
X X X  
Retroduction   X  
Empirical Corroboration X X X  
Triangulation & Multi-
methods 
 X  X 
     
Table 10 - Critical Realist Methodological Principles - Other Cases 
Methodological 
Principles (Wynn & 
Williams, 2012) 









Explication of Events X X X 
Explication of Structure 
and Context 
X X X 
Retroduction X X X 
Empirical Corroboration  X X 
Triangulation & Multi-
methods 
 X X 
    
The requirement to include the principle of Triangulation and Multi-Methods 
does not have a broad consensus.  There is no specific requirement for the principle in 
any of the critical realist schema, apart from the Wynn and Williams (2012) model.  
The critical realist approach insists that the researcher undertakes sufficient 
investigation to select the most plausible explanation and then test the findings 
empirically (Bhaskar, 2008b).  It is probable that the use of a variety of sources and 
the depth of questioning in the data-gathering process subsumes this confirmatory 
process.  The research method expanded in section 4.3 assumes that multiple 
interviews and cross-referencing with historical documents provide sufficient plurality 
of viewpoint. 
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3.6 Conclusion – Philosophical Foundation 
A critical realist approach to information systems research provides the 
necessary dexterity and cross-disciplinary integration by way of underlabouring, a role 
which reinforces the connection between philosophy and social science, without 
prescription of a preconceived method (Joseph, 2002).  It reduces “misattributions of 
causality” (Sayer, 2000, p. 7) and broadens the perspectives and ideologies beyond 
any single discipline. 
The accumulation and sharing of knowledge is an organised human practice that 
takes place in a social context.  Philosophy is necessary to ground this socially 
produced knowledge to “render explicit what is already implicitly assumed” and to 
validate methods by which new knowledge is developed (Joseph, 2002, p. 28).  A 
research method underlaboured by the philosophy of critical realism, which accepts 
the existence of a reality that is independent of individual observation and incorporates 
the ability to know and represent it. 
Critical realism posits that enduring entities such as mechanisms, events (may 
not occur) and experiences (may not be observed) would have tendencies to act in 
particular ways (Danermark et al., 2002).  This extension beyond other approaches 
(positivism, postmodernism, etc.) provides the framework that allows conceptual 
analysis and the critique of “scientific” practice while recognising the existence and 
fallibility of a contemporary epistemological domain.  The advantages of critical 
realism are that it can “accommodate the insights of the other meta-theoretical 
positions while avoiding their drawbacks”, clearly specify the “appropriate direction 
and context of explanatory research” and view a phenomenon from a holistic 
perspective by treating the object of research as a “laminated system, … that refers 
essentially to several different levels of reality” (Bhaskar & Danermark, 2006, p. 280).  
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This approach is able to combine the objective reality of natural events while accepting 
the inherent difficulty of “prediction of phenomena in open systems” (Cornell & 
Parker, 2010, p. 27). 
A critical realist approach is suited to socio-technical systems since one cannot 
predict the behaviours of open systems deterministically, but plausible causality can 
be investigated and empirically tested.  In critical realism, structure affords an entity 
the power to act transfactually.  These powers always exist, but may not be instantiated 
in open systems, as they may be mitigated by other mechanisms.  Hence it is not 
possible to determine, a priori, the outcome of any particular configuration of powers 
in a socio-technical system (Fleetwood, Brown, & Roberts, 2002).  Underlying 
mechanisms, social structures, powers and relations that could feasibly cause the 
phenomenon of interest, however, must be identified for hypothesis evaluation. 
The defining feature of critical realism is the belief that the “world exists quite 
independently of our knowledge of it” (Sayer, 2000, p. 2) while an explanation of 
causality and transformational change is based on three ontological domains 
(empirical, actual and real) (Bhaskar, 2008b).  A significant consideration for this 
study is the proposition that causation is a function of the powers of things independent 
of the event.  The primary critical realist objects of research, which are drawn from the 
work of Bhaskar and others and listed in Table 11, are used to inform the data gathering 
and analytic processes needed to expose and incorporate the relationships between 
events.  The following chapter is devoted to defining the research method that is 
suitable for investigation of complex organisational systems under pressure to 
transform. 
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Table 11 - Critical Realist Objects of Research 
Ontology 
1. Real, actual and empirical domains (Bhaskar, 2008b) 
2. Causality is not Humean (Bhaskar, 2008b) 
3. Generative mechanisms may exist without our knowledge of them 
(transfactual) (Bhaskar, 2008b) 
4. Address irreducibility through stratification (Bhaskar & Danermark, 2006) 
Epistemology 
1. Transitive and intransitive dimensions of knowledge (Bhaskar, 2008b) 
2. Two forms of fallibility (Mingers, 2004b; Tsang, 2014) 
3. Practical adequacy of knowledge (Sayer, 2000) 
4. Emergence in open systems (Danermark et al., 2002) 
5. Structure and agency dualism (Danermark et al., 2002) 
Methodology 
1. Underlabourer to science (Bhaskar, 2010b) 
2. Non-deterministic essentialism - explore the properties and foundations that 
generate a specific outcome (Sayer, 2000) 
3. Retroduction for knowledge creation, validity and the quality of inferences 
(Zachariadis et al., 2013) 
4. Influence of false beliefs (Bhaskar, 2014) 
Method 
1. Metatheory aligning complex adaptive system theory to a changing world 
view (Danermark et al., 2002) 
2. Archer’s model of morphogenesis to support their social theory (Margaret 
Scotford Archer, 1995) 
3. Context-mechanism-outcome configuration for stratified view of reality 
(Margaret S. Archer, 1998; Pawson & Tilley, 1997) 
4. Abduction of emergent events (Oppenheim & Hempel, 2008) 
5. Retroduction as a recursive intellectual exercise (Ragin, 1994) 
6. Interventions for planned transformation (Ashurst & Hodges, 2010; 
Meadows, 1999; Stacey, 1995) 
 
 Chapter 4: Research Method 119 
Chapter 4. Research Method 
Chapter 4 Prologue 
What was done in previous chapters: 
The research context was situated in understanding and explaining the role of 
complexity in IS-driven organisational transformation. 
The literature review conceptualised organisation as a complex adaptive system. 
The philosophical foundations and methodological implications of critical realism 
were discussed, demonstrating how this framework provides tools to know and 
represent the causal powers of generative mechanisms. 
What this chapter does: 
This chapter develops a research method, using the complexity conception of 
organisation as a research lens and underlaboured by critical realism, to determine 
causality for transformation outcomes. 
What is still outstanding in later chapters: 
 Chapter 5 will apply the method to analyse the empirical data from three 
case studies, and 
 Chapter 6 will retroduce the causal mechanisms associated with facilitation 
or blockage of organisational transformation. 
 
4.1 Introduction 
The difficulty in using a complex adaptive system lens is that no specific causal 
theory is provided to direct an empirical investigation of IS-driven organisational 
transformation (Forbes-Pitt, 2013) and there are only limited choices for the selection 
of a philosophical representation of causality (M. L. Smith, 2006).  Hence, the purpose 
of this chapter is to incorporate the aspects of organisation as a complex adaptive 
system (attributes listed in sections 2.6.1 to 2.6.5) and develop a research method to 
explain the observed macro-level organisational behaviours and the causal 
mechanisms responsible for these behaviours. 
This chapter commences with a brief discussion on the suitability of qualitative 
research and the novel approach taken in this study to investigate organisational 
transformation using a complexity lens that is underlaboured by critical realism.  
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Section 4.2 builds a metatheory for organisational transformation research.  It 
conceptualises a stratified view of reality and the process whereby causal powers of 
the structures become generative mechanisms.  Section 4.3 outlines the detailed 
method that applies the metatheory. 
4.1.1 Qualitative research 
The study of IS-driven organisational transformation is best suited to qualitative 
approaches since change is not discrete but qualitative and requires nominal or 
categorical (not deterministic) depiction (Byrne, 2011).  In section 2.5.3 I showed that 
organisational transformations are complex due to inter-organisational relationships 
and human agency.  Qualitative analysis of this topic provides access to its contextual 
richness, which may illuminate a phenomenon or process that is not well understood 
theoretically, or expose multiple realities that are possibly quite different from 
accepted orthodoxy (van der Blonk, 2003).  A better understanding of the causes and 
mechanisms responsible for the organisational phenomena of interest can be developed 
when a range of theories providing theoretical pluralism are combined in a research 
project (Vincent & Wapshott, 2014). 
Unanticipated outcomes are not adequately explained by either existing social 
theories or modern modelling techniques, since they are unable to represent the 
complexity of the dynamical systems inherent in organisational transformations 
(Jeffrey Goldstein et al., 2010).  Hence, the purpose of this chapter is to construct a 
robust research method to investigate organisational transformation through a 
complexity theory lens.  The method enables the development of knowledge about 
socio-technical influence in organisational change by rigorous and coherent design, 
analysis and inference (Tsang, 2014; Zachariadis et al., 2013). 
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This validity of the method is managed by taking a critical realist approach 
(Potter & Lopez, 2005).  Critical realism is gaining broad acceptance as a philosophical 
tradition for socio-technical systems research (Faulkner & Runde, 2013; Henfridsson 
& Bygstad, 2013).  It embeds trustworthiness and credibility by identification of causal 
mechanisms and active consideration of alternative explanations for the target 
phenomena without prescribing a step-wise method to perform empirical research 
(O'Mahoney & Vincent, 2014).  Consequently, it is beneficial in guiding a research 
practice that provides a high degree of confidence in explanations of phenomena of 
interest through adherence to the principles outlined in section 3.5.4. 
In the following section, I develop an approach that was used to guide this 
research project as it linked technical innovation with transformation through the 
complex interactions of social systems within an organisation.  The approach 
facilitates optimal causal explanations for a particular phenomenon of interest by 
identifying how structural components and environmental conditions interrelate to 
produce that phenomenon. 
4.1.2 A novel approach 
The yield from using complexity theory to investigate complex socio-technical 
systems is enriched by the use of a research paradigm that incorporates causality, 
structure and agency constructs (Ashwin, 2008; Markus & Robey, 1988).  Although 
other researchers have used critical realism in information system research (section 
3.5.4), none have investigated the causal powers of complexity and their effect on 
organisational transformation.  The plausible assignment of causality through 
explanation of how and why events occurred is essential for this study.  Timbrell 
(2006) advises that a suitable explanation may be achieved through historical narrative 
in which causality is described by the complex combination of events within a 
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particular context.  However, the inclination to explain complex scenarios with simple 
principles and assumptions can lead to a lessening of insight as to the 
interdependencies between people and systems (R. O. Mason, McKenney, & 
Copeland, 1997). 
Although rigorous explanation of causation in complex scenarios is near 
impossible, human curiosity tends to demand persistence in the search for solutions 
(Timbrell, 2006).  Plausible explanation however, is deeper than simple narrative and 
linear cause and effect.  It identifies the component entities, the fundamental 
characteristics of the phenomenon, and the effect of any persistent patterns and 
interrelationships.  This combination of context and structure define the generative 
mechanisms, which may become the foundation of a more general descriptive theory 
(Danermark et al., 2002).  The literature review in section 2.1 suggested that 
conventional approaches to understanding causality in IS-driven organisational 
transformation have not produced improved outcomes for information system 
researchers or practitioners.  Hence, this research took a different approach. 
The novelty of this method is the combination of a critical realist approach with 
complexity theory to investigate organisational transformation.  The deficiency of 
existing computational models and the variation in explanations of social mechanisms 
suggests that there is still an opportunity to extend the methodological tools of complex 
systems science as they are applied to organisational contexts (Kitto, 2008).  This 
research uses critical realism to underlabour complexity theory thereby highlighting 
the interactions between agents and structures as they interdependently influence and 
modify each other.  Regular patterns of behaviour resulting from these interactions are 
the basis for identification of causal mechanisms (G. Easton, 2010), which is the object 
of this study.  The structures and causal mechanisms exist in the real ontological 
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domain and events activated by their behaviour (actual domain) may or may not be 
observed (empirical domain).  Hence, although mechanisms are invariant, the 
observed behaviours they afford in the open-system of organisations may vary 
significantly (O'Mahoney & Vincent, 2014). 
The last aspect of novelty is the alignment of the concept of emergence in critical 
realism and complex systems theory.  Both fields contend that emergent occurrences 
are neither irreducible nor explained simply by their component parts.  An 
underlaboured approach, however, segments the worldview into real, actual and 
empirical domains without having to decompose the world into individual and 
mutually exclusive components.  It also provides the opportunity to view an open 
system (such as an organisation) from a stratified perspective (see Figure 14), and 
therefore to investigate events within each layer, without losing the influence of 
relationships at a whole of system level.  At each distinct level of agency the approach 
identifies: (i) new properties, patterns and behaviours that emerge as systems adapt, 
endure or perish; and (ii) the conditions that trigger the causal mechanisms.  At a 
holistic level, the creation, sustainability and transformation of systems, while 
simultaneously influencing and being influenced by their environments, reflects their 
systemic ability to adapt and compete (Nooteboom, 2007). 
This section addressed the theoretical and methodological strengths of a 
combined critical realist - complex adaptive system approach to empirical 
investigation of IS-driven organisational transformation.  The following section 
develops a stratified view of organisational reality afforded by this approach and 
clarifies the focus on mechanisms in addressing the research problem. 
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4.2 A Research Method to Investigate Organisational Transformations Using 
Critical Realism and Complexity Theory 
The underpinning proposition of the organisational transformation dilemma is 
that existing knowledge does not provide an adequate explanation of outcomes 
whether from planned intervention or because of external pressures (see section 2.5.3).  
The dilemma generates theoretical, methodological and empirical problems for 
researchers and practitioners alike.  A scientific approach must be empirically justified, 
address the problem of theory-application, and identify the generative mechanisms that 
can explain complex phenomena (Raduescu & Vessey, 2008).  Bhaskar’s proposed 
scientific approach involves the application of a recursive dialectic cycle of 
identification of the generative mechanism at work, model/explanation construction, 
and empirical testing until a suitable depth of reality is achieved (Bhaskar, 2014). 
There is a widely held false belief that the available frameworks can direct the 
successful planning and implementation of any organisational transformation.  
Without sufficient regard to complexity science, these approaches ignore the causal 
role of structural mechanisms underpinning the success of the transformative initiative 
(Keller & Aiken, 2009).  Since widely accepted transformative techniques are socially 
constructed, they have the ability to create a blinkered view preventing separation of 
people's beliefs from reality and hence embed these beliefs in their causal analysis 
(O'Mahoney & Vincent, 2014).  Taleb (2010) explains that the intuitive tendency of 
practitioners and researchers is to react to situations based on their constituent 
framework and alignment with the person’s social-emotional system, rather than on 
some logical merit.  The option chosen in this thesis to avert epistemic fallacy (“what 
we think is all what is”) is to seek a method informed by critical realism to ensure the 
analysis is not limited by either the intransitive or transitive dimensions of reality 
(Wikgren, 2005, p. 14).  Bhaskar (2008b, p. 125) summarises four stages of such a 
 Chapter 4: Research Method 125 
method for the explanation of an open-systems event (such as organisational 
transformation) as follows:  
(i) causal analysis (or resolution) of the event; 
(ii) theoretical redescription of the component causes; 
(iii) retroduction via normic statements to possible causes of the components; 
(iv) elimination of alternative causes”. 
The method used in this study and detailed in section 4.3 follows the above 
stages where critical descriptive narrative addresses causal analysis, theoretical 
redescription of component causes is based on complexity science, and retroduction is 
achieved through conceptual abstraction and repetitive reassessment of the alignment 
of the nascent causal explanation with the empirical data.  The process of abstraction 
provides the foundation for identification of the generative mechanisms (Yeung, 
1997). 
Complexity science (the transitive dimension) is a useful lens for analysis of 
organisational transformation (Allen & Varga, 2006), and underlaboured by critical 
realism (as discussed in section 3.1.2), provides a means to improve contemporary 
models of organisational transformation (transitive dimension).  It offers researchers a 
set of abstract concepts and principles that build on existing open-systems thinking in 
organisation studies, incorporates methods for studying emergent behaviour in 
organisations in dynamic steady state and also challenges accepted notions of Humean 
causality (Maguire et al., 2006).  The following section illustrates how critical realism 
underlabours my investigation of organisational transformation using complex 
adaptive system theory, prior to their inclusion in the method detailed in section 4.3. 
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4.2.1 A Stratified View of Reality 
The novel method developed for this study recognises the ontological 
assumption that reality exists and can be distinguished from actual and empirical 
(observed and recorded) events (Elder-Vass, 2010).  It provides a continuous cycle of 
research and reflection between empirical data and causal entities to explain what 
caused a particular phenomenon of interest to occur (G. Easton, 2010).  The method 
also accounts for the stratified reality of organisations viewed as open systems of 
emergent entities containing complex and indeterminate feedback influences 
(O'Mahoney & Vincent, 2014).  It addresses the matter that the description of 
particular emergent behaviour does not predict the occurrence of future events and 
accepts that the traceability of component contributions may be lost (Trautwein, 2011).  
The stratified view of organisational reality illustrated in Figure 14 supports 
investigation at multiple levels, while recognising the existence of sub-level and cross-
level interactions. 
A stratified view of reality was proposed by Bhaskar and Danermark (2006, p. 
289) for disability research.  Figure 13 is a representation of the seven “distinct levels 
of agency” in the “context of four-planar social being”.  It allows them to address the 
complexity inherent in their research process without resorting to reductionist 
techniques, thereby maintaining relationship data that would be lost via structural 
decomposition.  A laminated approach like this reduces complexity by placing 
boundaries on the degree of abstraction of each layer and allowing analysis of 
component interactions both within and between the layers (Misic & Zhao, 2008). 
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Figure 13 - A Metatheory for Disability Research 
This representation is neither necessarily complete nor does it map directly to 
organisational transformation research.  Figure 14 presents an adaptation of the 
metatheory for disability research to organisational transformation research, extended 
to include theoretical lenses encouraged by the pluralism of retroduction, and using a 
stratified model of agency (characterised by collective action), and actors 
(characterised by personalised roles) (Margaret S. Archer, 2013). 
My model of organisational realist (Figure 14) evolved from the Bhaskar and 
Danermark (2006) metatheory.  Firstly, socio-technical replaced medical/biological in 
the stratification of reality for organisational transformation to reflect its bottom-up 
alignment with institutional factors and a socio-political stratum was placed at the top 
to reflect the universal effects of political agenda (Bolton & Foxon, 2015).  Socio-
normic replaced the socio-economic stratum to bridge the behaviour limited by 
technology and those that reflect compliance with established cultural values.  It is 
contextual and reflective of a stratum where behaviours are dominated by specific 
conditions such as etiquette for engagement with VIP clients (Pagano & Dolan, 1980).  
Next, the agency levels were included, based on the social structural framework of the 
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world society developed by Meyer et al. (1997).  The levels are consistent with a 
complex adaptive system view of organisational reality far broader than contemporary 
reductive models.  It supports identification of generative mechanisms that operate 
both within each level (individual, group, or organisation) and also across levels of 
system abstraction (McCarthy et al., 2006).  In line with the critical realist conception 
of emergence, this laminated model establishes the boundary conditions via higher 
order levels of the hierarchy while the lower levels provide enabling conditions for 
emergent behaviour at higher levels without seeking to reduce higher-level behaviours 
to lower level explanations (Bhaskar, 2010a).  Finally, I identified a number of theories 
relating to each level of agency that were used in the retroductive cycles in empirical 
corroboration of the causal mechanisms in Chapter 5. 
 
(Braa, Hanseth, Heywood, Mohammed, & Shaw, 2007); (Gupta, Mattarelli, Seshasai, & Broschak, 2009); (D. 
Easton, 1981); (Juntti, Russel, & Turnpenny, 2009); (Hughes et al., 2013; Uzzi, 1997); (Allen & Varga, 2006; 
Dooley, 1997; Meadows, 1999; Wald & Rothkopf, 2011); (Balkundi & Harrison, 2006; Curseu, 2006; R. M. 
Kim, 2011; Paulus, 2000; Wiewiora, 2011); (Biely, Dragosits, & Thurner, 2007; Boschetti & Kitto, 2013; de 
Bruijn & Herder, 2009); (Chemero, 2003; Hanseth & Lyytinen, 2010; Leonardi, 2011) 
Figure 14 - Stratified View of Organisational Reality 
The purpose of the approach is not to offer an exhaustive list of relevant theories 
and models.  It does, however, bond the building blocks that are used to correlate 
theory and reality (Brante, 2001).  Complexity theory, used to both focus and place 
behavioural boundaries on the study, provides an abstract framework for 
conceptualising a world in which entities either cooperate with, or work against each 
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other (Mitleton-Kelly, 2005).  It is an attempt to explain events and develop abstract 
concepts that allow deeper understanding and explanation of complex phenomena.  For 
complex adaptive systems, any explanation involves understanding the agency and 
interrelationships between multiple entities interacting to produce some phenomenon.  
The use of complex adaptive system theory with the transformative process in 
Bhaskar’s (2008a) dialectical version of critical realism “allows closer analysis of 
specific points of focus such as the authority of theory to agency and structure” (A. 
Gable, 2011, p. 13).  These shared concepts allow a consistent approach to 
understanding the impact of causal powers, but also highlight the impossible task of 
identifying the universal set of factors responsible for some event (Elder-Vass, 2010).   
The application of the stratified view of organisational reality, illustrated in 
Figure 14, provides flexibility in realistic theorizing for each layer and to identify the 
mechanisms that might be at play in that context and warrants further investigation 
(O'Mahoney & Vincent, 2014).  Since it is hierarchical, the lower level mechanisms 
are used to explain higher-level phenomena quite independently of a single research 
discipline.  This provides two options using an empirical approach to trace 
mechanisms upward either by a process of synchronic pattern identification or by 
tracing the evolving diachronic pattern of causality of mechanisms as events occur.  
Either option supports the consideration of powers, tendencies and structures required 
to establish substantial causal linkages (Danermark et al., 2002).  I trace the evolving 
patterns of causality to identify the generative mechanisms in Chapter 5. 
4.2.2 Mechanisms, Structures and Causality 
This research problem entails analysis of a particular phenomenon to develop 
the “deeper explanatory understanding” of the causes of organisational 
metamorphosis (Hedström & Ylikoski, 2010, p. 59).  The empirical data must hold the 
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secrets of the generative mechanisms and be able to be described using those 
mechanisms.  Hence, the research process I have developed incrementally prototypes 
and reflexively validates potential generative mechanisms to find the most plausible 
explanation of the phenomenon.  The process does not start with a blank proposition 
(as per grounded theory), but draws on existing relevant theories and models. 
The stratum of reality described in Figure 14 provides a basis for postulation of 
the hypothetical entities and mechanisms responsible for organisational behaviour at 
those levels (Bhaskar, 2008b).  However, as discussed in section 3.2.1, the 
interdependence of causal structures in the complex environment of open systems 
means that an observation of patterns of events can rarely be associated with their 
causal mechanisms.  In a social system, the activities of agents relate to a range of 
other inter-related structures, practices and generative mechanisms.  The enduring 
nature of mechanisms means they are intransitive, even though their effect may not be 
detected and their existence is inferred from empirical study by a process of 
retroduction (Sayer, 2004).  Hence, the critical focus of investigation into 
organisational transformation (enabling or blocking) is the relationship between 
structures (and their embedded generative mechanisms) and collective agents, 
something that depends on a “complex process of strategic organisation and 
mediation” (Joseph, 2002, p. 32).  Understanding these constructs makes this research 
method more effective, even though, according to critical realism, findings of causality 
are fallible and cannot be used for prediction (Allen & Varga, 2006; Danermark et al., 
2002). 
The goal was not to generalise from the empirical sample to a larger context.  
However, the findings may well refute or supplement an established generalisation (R. 
M. Kim, 2011).  Either way, it seeks to gain insight and to inform higher levels of 
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abstraction of transformative change (Edwards et al., 2014; Vidgen & Wang, 2009).  
When applied to organisational transformation, the research method provides a basis 
for plausible explanation of causality while accommodating the potential for rival 
hypotheses (R. Mitchell & Bernauer, 1998). 
Organisations are composed of individuals performing roles assigned to them, 
interacting with systems and groups and establishing relationships capable of 
developing emergent causal powers (Elder-Vass, 2010).  For example, Vincent & 
Wapshott (2014) identify normative powers as an institutional mechanism that affords 
habitual patterns and daily routines.  These powers are continually recreated, based on 
their antecedent context and the degree of influence of the individual causal 
mechanisms.  The process may in turn create observable events such as adherence to 
work instruction or unobservable passive non-compliance that either stabilise or 
destabilise the organisation.  Configurational powers of the combined effort of the 
agents that “work together like parts of a machine to produce collective effect” is 
another causal property (Vincent & Wapshott, 2014, p. 152).  There is no doubt that 
other causal powers exist and will be discovered through exploration of institutional 
mechanisms responsible and used as building blocks to construct the multiple 
determinations of actual events (Elder-Vass, 2010). 
However, it was difficult to decide which of these mechanisms was actually 
causing the behaviours observed (M. Mitchell, 2009).  Vidgen and Wang (2009) link 
complex adaptive system concepts of coevolution, the edge of chaos, interconnected 
autonomous agents and self-organisation to provide the theoretical structure to explain 
the transformation principles of autopoiesis (sustaining, self-reproducing and 
optimisation).  These complex adaptive system concepts provide a solid foundation 
for preliminary generative mechanisms in organisational transformation.  Their 
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validation as generative mechanisms was via retroduction (see section 4.3.4.4), a 
process of relating empirical findings to causal mechanisms by asking “what must the 
world be like for [these findings] to be possible?” (Bhaskar, 2008b, p. 23).  This 
process creates a “plausible” explanation able to be abducted from the data using a 
range of existing theories and models (Marks & O'Mahoney, 2014), but not necessarily 
an “absolute confirmation” (Vincent & Wapshott, 2014, p. 150).  A re-contextualised 
explanation allows empirical testing in the organisational transformation setting 
(Joseph, 2002; O'Mahoney & Vincent, 2014).  In this way, a narrative description of 
events progresses to causality, based on discovery and illumination of causal 
mechanisms, and application of prior knowledge rather than on a logical “constant 
conjunction of events” (Bhaskar, 2008b, p. 14). 
Mechanisms (defined in section 3.2.2) are not to be confused with activities, 
since it is the empirical event that is observable, while the generative structure 
responsible is seldom evident (Danermark et al., 2002).  Existing theory was useful in 
identifying empirical exceptions that can be used to isolate potential causal candidates 
(Vincent & Wapshott, 2014) and was included in the method.  Also, care was taken to 
analyse the usefulness of new knowledge gained from analysis of these events, as its 
transitive dimension was fallible and the explanation was unique to its context 
(Danermark et al., 2002). 
The search for the elusive generative mechanisms responsible for organisational 
transformation was assisted by Archer’s (1998) observation of the commonality 
between her model of morphogenesis and Sayer’s (2010) structures of causal 
explanation and include notions of 'Structure', 'Interplay', and 'Outcome' as represented 
in Figure 15.  Both of these models describe the outcomes of the actions of 
mechanisms, which possess powers and liabilities, under particular conditions, with 
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Archer (1998) providing more definition of the relationships between the mechanisms, 
conditions and outcomes.  The relationships represented in the diagrams progress from 
causal power to outcome.  In this study, however, the method travels in the opposite 
direction, commencing with events and building a picture of prior relationships and 
conditions, and retroducing the most plausible explanation of the causes.  That is, the 
research method used the set of constructs provided by Archer’s (1998) morphogenic 
cycle (Structural Conditioning, Social Interaction and Structural Elaboration from the 
bottom half of the model in Figure 15) to search for patterns of relationships in the 
empirical events and traced the evolving patterns of causality of mechanisms. 
Clearly, the causal powers of structures are neither necessarily observable nor 
are the patterns of events reducible to practices (Margaret S. Archer, 2010).  It was 
important to identify the structures and historical conditions to determine the impact 
of these structures on agents and how they play a role in transformation (or otherwise) 
of the organisation (Joseph, 2002).  The actual people (agents) who comprise the 
organisation contribute to causal influence by adopting characteristic behaviours 
specified by the organisation in the performance of their roles (conditions) (Elder-
Vass, 2010). 
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Figure 15 - Co-picturing Methodological Realism and the Morphogenetic/Static Approach (Archer, 
1998, p. 378). 
Since agent behaviours simultaneously influence and are influenced by the 
emergent causal powers of the organisation, it is not possible to explain transformative 
events only through the behaviour of agents.  One must incorporate the effort of agents 
under the influence of organisational structures and their ability to modify or maintain 
pre-existing structures by which transformational outcomes are heavily constrained 
(Harre & Bhaskar, 2005).  The structures are, in turn, able to be reproduced or 
transformed while causally affecting the agents (Potter & Lopez, 2005).  The strategy 
informed by Archer and Sayer’s models implies analysis of events in context 
(outcome) to determine those conditions that influence agent behaviours due to the 
causal powers of structures in the current organisational state. 
In the event of organisational transformation, it is likely the structures have also 
been modified to better reflect a ‘fitter’ environment required by complex adaptive 
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system theory.  The causal powers of the structures become the generative mechanisms 
that Bhaskar (2008b) deemed to be intransitive, but by no means determinative of 
behaviours.  No algorithmic method can produce a finite set of generative mechanisms 
because of their contextual nature.  Some researchers (Bygstad, 2010; G. Easton, 2010; 
Faulkner & Runde, 2013) have modelled generative mechanisms and related critical 
realism concepts to explain the effect of agent behaviour on organisational outcomes 
without considering the complexity of the target situation.  Table 12 has a summary of 
causal structures within complex environments that may be useful in explaining 
broader organisational transformation outcomes and these are included in the coding 
protocol in section 4.3.3.  Also, since the critical realism explanation of emergence 
demands that phenomena are treated as entities in their own right, the method demands 
a diversity of data from a variety of sources where there was good reason to expect it 
will improve explanation of causality (O'Mahoney & Vincent, 2014).  It facilitates 
continual reflection on the ideas about different conditions and empirical evidence that 
might account for a phenomenon of interest in order to be confident one has identified 
the most plausible causal conditions for the outcome (A. Gable, 2011). 
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Table 12 – Characteristics of Emergent Behaviour in Organisations 
Reference Applicable to Complexity Theory Method 
Anderson (1999) Patterns of connections between agents, energy flow into a 
system, new challenges and goals, internal and external 
connections, reward systems, symbol manipulation. 
Dooley (1997) Incomplete information and heuristics in organisational 
decision-making. 
Elder-Vass (2010) Norm circles of normative social institutions, non-normative 
mechanisms of organisations. 
Kim (2011); Lewis 
(2000) 
Agents either preserve or transform structures based on 
availability of resources and historical actions. 
Macal & North 
(2009) 
Agent interactions; domain-specific and generic behavioural 
heuristic 
Merali & McKelvey 
(2006) 
Information, connectivity, coordination, competition, 
collaboration, learning and transformation at multiple levels 
Mitleton-Kelly 
(2003) 
Human system, connectivity and interdependence 
Nan (2011) Agent behaviour based on behavioural rules, connectivity, 
flow and structure 
Nikolic et al. (2009) Agent behaviour is influenced by previous experience and 
represents decision-making rules. 
Nooteboom (2007) Requisite variety defined as the capability of the system to 
adapt 
Phelan (2001) Generative rules use feedback and learning algorithms 
leading to emergent behaviour enabling environmental 
adaptation over time 
Piiparinen (2006) “decisions are products of a complexity of knowledge-
producing (synchronising) mechanisms” (p. 433) 
Sayer (2004) Change necessity, [causal powers are] (a) contingent 
whether these causal powers are activated; and (b) 
conditions, such as the properties of other discourses, 
motivations and interests. 
Stacey (1996) Behaviour determined by the number of agents, interacting 
with each other according to sets of rules; affected by 
dynamic of inspiration and anxiety, conformity and 
individualism, power differentials, systemic thinking and 
self-reflection. 
Wikgren (2005) Situation or context and demarcation of agency from 
structure through human intentionality that respond to 
“powers (competences and facilities), opportunities, 
circumstances, and beliefs (theories and values)” (p. 17). 
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In summary, this section clarifies the methodological requirements of critical 
realism in respect of mechanisms and causal structures.  It demands a retroductive 
method (developed in section 4.3.4.4) that continuously revises and refines the 
explanation of empirical events through a complexity science based analysis of the 
mechanisms and structures that generate them.  It was an iterative consideration of 
“the intransitive world of actual events, mechanisms, and structures” and the 
“transitive world of measures, descriptions, and theories” (O'Mahoney & Vincent, 
2014, p. 11).  Of course there will always be a question of when this cycle can be 
stopped, since there will always be uncertainty and difficulties choosing between 
alternative accounts of causality (Sayer, 2004).  By combining inductive analysis27 
with healthy scepticism, it was possible to present a plausible explanation of 
observations of organisational behaviours (Taleb, 2010) and tested empirically for 
illustrative sufficiency (Bhaskar, 1978).  The following sections detail the data 
collection and analytical processes used to incorporate the methodological 
requirements of critical realism.  
4.3 Case Study Method 
A qualitative case study method was selected since my goal is to understand, 
describe and explain causality, rather than uncover a generalisable theory of 
organisational transformation.  Qualitative case study is best suited to this combination 
of exploratory and explanatory investigation of organisational transformation since it 
affords the linkage of the motivation to act (why), the implementation strategy (how), 
and the outcome (event) (Kiely & Fitzgerald, 2005; Perry, 1998; Yin, 2011).  The 
approach generates depth of explanation through the variety and appropriate selection 
                                                 
27 The interpretive approach used in qualitative evaluation to derive concepts and models from 
empirical data (Thomas, 2006). 
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of data collection methods (Sayer, 2010) and “allows the researcher to explore 
individuals or organizations, simple through complex interventions, relationships, 
communities, or programs and supports the deconstruction and the subsequent 
reconstruction of various phenomena” (Baxter & Jack, 2008, p. 544).  Further support 
for qualitative case study as the preferred method lies in the ability to incorporate the 
context and complex behaviours of agents through the active engagement of people in 
real organisations (Myers, 2013).  Section 2.5.2 addressed the importance of 
incorporation of context and the influence of social systems was a consistent theme of 
critical realism in Chapter 3. 
Easton (2010, p. 123) claims that qualitative case studies are “entirely consistent 
with critical realist ontology”.  He claims a number of mutual links exist between 
critical realism and qualitative case studies including: 
 clear definition of phenomenon in complex environments; 
 explanatory format of the research question; 
 acceptance and assimilation of non-reducible entities; 
 flexibility of data sources; 
 analysis of the data by the iterative process of retroduction; and, 
 validation of findings through reasoned judgement. 
The close correlation between qualitative case study method and a critical realist 
approach assists the identification of generative mechanisms based on the 
interrelationships of the objects, conditions and outcomes in the rich context of their 
real domain (Tsang, 2014; Wynn & Williams, 2012). 
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4.3.1 Case selection 
The relationship between sample size and the degree of generalisation of the 
findings is often discussed in qualitative research (M. Mason, 2010).  However, since 
the purpose of this study was to gain a deep understanding of mechanisms at play in 
IS-driven organisational transformation, the degree of generalisation is not paramount.  
Using the Wynn and Williams (2012) methodological principles of critical realism, 
two historical cases were selected to address “Explication of Events, Explication of 
Structure and Context, Retroduction” and a third ethnographic study was used for 
“Empirical Corroboration”. 
Cases were selected based upon: 
1. the scope coverage of the phenomenon of interest (an IS-driven 
organisational transformation). 
And their ability to provide histories that permit: 
2. elicitation of systematic accounts of previous state, and 
3. temporal ordering of complex causation (Byrne, 2011, p. 140). 
At a macro level the cases displayed behaviours symptomatic of disruption or 
reconstruction (Besson & Rowe, 2012) and provided an analytical basis for 
investigating the combination of interrelated influences at play within the area of 
complexity influence (Vincent & Wapshott, 2014).  The three cases, which met these 
criteria, are: 
1. Queensland Government public sector identity management and email 
system (IDES) see section 5.1; 
2. Air New Zealand (Air NZ) transformation post Ansett Airlines collapse (see 
section 5.3); and 
3. QUT Transform Initiative (QUT-TI) to respond to disruptive learning and 
teaching innovations in the tertiary education sector (see section 5.5). 
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The initial study of the public sector identity management and email system 
(IDES) provided access to both a broad range of source documents (plans, reviews, 
business case etc.) and senior (former) staff that had first hand historical insight into 
the initiative without having a vested interest in distorting the empirical evidence.  The 
major (exploratory) case study examined Air New Zealand (Air NZ), which had 
undergone a significant transformation over a period of more than 10 years.  Existing 
and past senior executives provided valuable anecdotes covering the period of two 
immediate past chief executive officers.  Their insights reflected and informed the 
information found in documented artefacts such as annual reports and media releases.  
The QUT Transform Initiative (QUT-TI) was the final (confirmatory) case.  This 
initiative was in its infancy and provided the opportunity to watch the effects of an 
intervention and to compare them to expected outcomes (based on the earlier cases). 
4.3.2 Data collection 
Existing artefacts (such as business cases, business requirements, and 
governance documents) and interviews with key stakeholders provided the source of 
data (refer to Appendix B).  Access to key people and documents in each of the cases 
ensured epistemological closure was achieved through detailed description of the 
events.  Cross-correlation with other interviews and source documents established 
trustworthiness in the interviewee responses (Golafshani, 2003). 
Caution was taken when relying on a single source of truth.  It was unlikely a 
single artefact will present a complete picture of the context, since there was an inbuilt 
element of fallibility with personal recollection of actors and social influences (Mutch, 
2014).  There is a human tendency to fit causality with a preferred or predetermined 
narrative and to recall events in a time dimension that is consistent with a particular 
story, which again may incorrectly associate causality with a particular occurrence of 
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the phenomenon of interest (Taleb, 2010).  In order to minimise the risk of 
interpretation using flawed source data and to satisfy the social construction of 
meaning component of critical realist research, all events were addressed in multiple 
interviews, which also allowed deeper investigation of attitudes and concealed 
influences in this stratified context (C. Smith & Eiger, 2014).  The quest for elusive 
generative mechanisms was assisted by the opportunity to identify surprises though 
contrastive explanation (Joseph, 2002).  Hence, each event was viewed from a range 
of perspectives.  All interviews were transcribed and, with all written documents, 
imported into NVivo28, which was a useful tool to explore the relationships between 
multiple data sources (A. Gable, 2011). 
In order to avoid the potential problem of auto-suggestive prompting, the coding 
categories were not presented explicitly to the interviewees.  I used a dialectic 
interview process (Alvesson & Sköldberg, 2009; Bhaskar, 2008a; Roberts, 2014), 
based on the set of starter questions in Table 13, to direct their narratives and to 
encourage dynamic analysis of their initiative.  The process allowed them to follow 
their own path from anecdote to reflection and to identify assumptions, contradictions 
and enablers in the governance and development of their systems.  The goal of the 
interviews with key project executives associated with the three case studies was to 
elicit insights into the effectiveness of each intervention29 in addressing the complexity 
of their project.  The analysis of each narrative so obtained allowed for the cross-
correlation of social and organisational contexts with its structural elaboration.  This 
was needed to identify the impact of a range of transformational levers on complex 
                                                 
28 QSR International - NVIVO10 for Windows version 10.0.638.0 SP6 (32-bit) 
29 The term intervention is used to describe the strategy or tactic identified by the interviewee, which 
ranged from the whole programme to the smallest activity, depending on their perspective. 
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behaviours (empirical reference rather than statistical quantity) and the 
presence/absence of either internal or external relationships. 
Table 13 - Case Study Interview Structure 
Question Motivation RQ 
1. Were you involved in the transformation 
in the period <start> - <end>? 
What was your role? 
2. What were you trying to achieve? 
General introduction with the 
opportunity to provide a broad 
overview of the project and 
establish success criteria 
 
3. Describe (from an organisation 
perspective) the events that remain vivid 
in your mind (not necessarily significant, 
but things you recall as being 
“interesting”). 
An attempt to classify contributory 
components across the lifecycle of 
the project and include external 
influences. 
2 
4. Did you see any events/activities that you 
didn’t anticipate? (Expand) 
Identify surprises though 
contrastive explanation 2 
5. Using the concept of information in broad 
terms, how has use of information 
changed over that period? 
Exploring how networking and 
technology influenced the process. 2 
6. What role did innovative information 
system/IT have in this transformation? 
And specifically the use and 
implementation of technology. 2 
7. What impact did information system have 
on the broad range of stakeholders? 
This question ties the narrative to 
the research definition and 
identifies emergent behaviour. 
 
8. Would you describe any events over this 
period as being complex? (Expand) 
Opportunity to clarify how 
complexity was defined. 1 
9. Do you consider you or other people 
involved have/had any unique 
capabilities? 
To determine if a generic set of 
personal  capabilities responsible 
for organisational transformation 
exist 
2 
10. (If so) Were these capabilities 
evolutionary, result from the situation, or 
developed through formal processes? 
There may be a particular strategy 
to assist in development personal 
transformative capabilities. 
2 
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4.3.3 Data organisation (coding) 
Prior to abstraction of conceptual notions from the data, it was organised to 
identify the composite events in context (Zachariadis et al., 2013).  Each event was 
coded and linked to its associated contextual information and converted to a set of 
case-nodes30 (one per event).  The first pass coding identified the events or activities 
that had the potential to cause a change of state in some part of the organisation (either 
social or technological structure).  The second pass identified and coded the constructs 
listed in Table 14 using the detailed coding protocols detailed in Table 15 and Table 
16 and originally identified in section 2.6. 
Table 14 - List of Constructs 
Construct Source 
1. Ontological Domain  
2. Level of Agency  
3. Structural Conditioning  
4. Social Interaction  
5. Structural Elaboration  
6. Complexity  
Bhaskar’s domains (2008b) (Table 8) 
Stratified view of reality (Figure 14) 
Archers’ approach (1998) (Figure 15) 
Archers’ approach (1998) (Figure 15) 
Archers’ approach (1998) (Figure 15) 
Amalgam of Attributes (Table 4) 
  
                                                 
30 Each event is represented by a unique case-node, which is the unit of analysis for this study.  The 
case-node associates the event with a number of attributes relating to the complexity theory, 
organisational behaviour and critical realist constructs. 
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Table 15 - Coding Protocol – Critical Realist Attributes 
Code Attribute Code Value Description 




 Actual The actual event (even if not seen). 
 Real Generative mechanisms/structures. 








Legal or political pressures local to the event 




Broad societal normic pressures such as 
cross cultural pressures. 
 Organisational 
Influences 
Pressure primarily limited to the organisation 




Role based and normic behaviours shared by 
homogeneous groups within the organisation 
such as industrial relations pressures. 
 Actor 
Influences 
Individual behaviours determined by balance 
of self-interest versus social benefit such as 
social media impact on performance. 
 Technology 
Influences 
The acceptance and incorporation of new 
technologies such as the introduction of a 
customer management system. 
Structural 
Conditioning 
Agent power Whether individual or group, this agent has 
the power to support or resist transformation 
 Agent structure Some element of this agent behaviour was 
embedded within the organisational 
structure. 
Social Interaction Active Social 
Conditioning 
Agents overtly exerting their influence. 
 Passive Social 
Conditioning 




Morphostasis The organisational entity remains stable 
 Morphogenesis The organisational entity changes. 
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Table 16 - Coding Protocol – Complex Adaptive Systems Attributes 
BH - Behavioural heuristic FL - Fitness landscape 
BH01 - Anxiety 
BH02 - Beliefs and values 
BH03 - Conformity 
BH04 - Domain-specific behavioural 
heuristic 
BH05 - Generic behavioural heuristic 
BH06 - Individualism 
BH07 - Inspiration 
BH08 - Norm circles of normative 
social institutions 
BH09 - Power differentials 
BH10 - Systemic thinking and self-
reflection 
FL01 - Availability of resources 
FL02 - Collaboration and learning 
FL03 - Competition 
FL04 - Emergent behaviour enabling 
adaptation 
FL05 - Requisite variety - capability of 
the system to adapt 
 
OC - Organisational capability 
OC01 - Heuristics in decision making 
OC02 - Historical actions/previous 
experience 
TL - Transformational levers PC - Patterns of connections 
TL01 - Energy flow into a system 
TL02 - Experimentation (Trial and 
Error) 
TL03 - Feedback and learning  
TL04 - New challenges and 
goals/change necessity 
TL05 - New discourses, motivations 
and interests (organisational) 
TL06 - Reward systems 
TL07 - Symbol manipulation 
PC01 - Intra-organisation connections 
PC02 - Inter-organisation connections 
IN - Information 
IN01 - Incomplete information 
IN02 - Information connectivity and 
coordination 
IN03 - Information flow and structure 
  
The coding example in Figure 16 illustrates the process for which the 
implementation of the real-time capture of baggage weight was identified as an event, 
its assignment to a case-node (AirNZ-093) and the subsequent coding of associated 
attributes (such as the historical approach to customer baggage management).  These 
relationships are maintained in the case-nodes, as illustrated in Table 17, for later 
analysis. 
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Figure 16 – Coding example 
Table 17 - Case-node example 
Attribute Value 
Event_ID (case-node) AirNZ-093 
Event_Coded But capturing the weight of the bag … 
Ontological Domain Actual  
Level of Agency Technology  
Structural Conditioning Unassigned 
Social Interaction Unassigned 
Structural Elaboration Morphogenesis 
Behavioural heuristic Domain-specific behavioural heuristic 
Fitness landscape Collaboration and learning 
Organisational capability Historical actions or previous experience 
Patterns of connections Unassigned 
Information Unassigned 
Transformational levers New discourses, motivations and interests 
Complexity (Calculated) Complex 
Transformed-vs-Complex (Calculated) Transform+Complex 
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The first pass of the coding process identified the event that relates to replacing 
the manual baggage check-in with an automated system (represented by the pink code 
strip).  Since the identification of an event does not allow enduring relationships, this 
event was linked to the case-node AirNZ-093 (light blue code strip) for all future 
analysis.  Other codes were, represented by their coding stripes, were linked based on 
the coding protocols.  For example, the interviewee recalled the processes used 
historically in the highlighted text, which aligned with the organisational capability 
complexity attribute “OC02 - Historical actions/previous experience” (green coding 
stripe).  The “Unassigned” attribute indicated the interviewee did not specifically refer 
to that construct, even though it may have been present in the event. 
Appendix D lists the coded case-nodes for every event.  The following section 
details the analytical processes used to identify the patterns of outcomes, which 
implicated complexity in organisational transformation and isolated the generative 
mechanisms responsible for the transformative outcomes. 
4.3.4 Data Analysis 
An evaluation of the utility of this study was based on the presentation of 
persuasive evidence, representation of the empirical data collected, and the degree to 
which it was ‘generally interesting’ or able to be applied to other contexts that may or 
may not be similar to those being investigated (Gibson & Brown, 2009).  It 
commenced with an exploratory study to determine that the empirical data can be 
coded to the broadly accepted categories in both complexity theory and organisational 
theory, and presented in a critical realism framework.  For the initial case (IDES), I 
did not expect to obtain robust and logically consistent interpretations.  Rather, the 
data was coded in an approach aimed at facilitating consistent and deep analysis across 
all cases.  The structure of the coding and presentation framework detailed in Section 
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4.3.3 resulted from multiple revisions of coding during the exploratory study 
conducted with the IDES case study (discussed in section 5.1). 
The analysis, which is detailed in sections 4.3.4.1 to 4.3.4.5, consisted of the 
following steps: 
1. Impact of Complexity: 
a. Establish the set of case-nodes was not simply a set of randomly 
distributed outcomes; and 
b. Graphically illustrate the combinations of transformed versus non-
transformed outcomes for both complex and non-complex events. 
2. Identification of Generative Mechanisms: 
a. Graphically illustrate the relationships between the constructs; and 
b. Use the retroduction process (detailed in section 4.3.4.4) to develop and 
refine the nascent mechanisms. 
I will now provide a more detailed examination of what each of these steps 
entailed. 
4.3.4.1 Eliminating randomness as the explanation 
The ability to confidently assign or eliminate randomness as an explanation of a 
series of outcomes was closely related to the sample size.  Since the sample sizes in 
the three cases vary, I performed a simple runs test31 on each data set to provide an 
indication of the degree of confidence that the transformation outcomes (morphostasis 
                                                 
31 A runs test considers the sequence of outcomes as being either a success (S) or a failure (F) with 
the null hypothesis that the distribution of outcomes  will be random. 




The standard normal 𝑍-test was used where 𝑀is the number of runs (i.e. the number of sequences of 
identical outcomes before it changes), 𝐸(𝑀) = (2𝑁 − 1)/3 and 𝑁 was the number of events (Urrutia, 
1995). 
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or morphogenesis based on state changes of the relevant system) were not simply the 
result of a random pattern of events. 
Although a critical realist approach does not require confidence limit validation, 
it does require consideration of feasible options with random variation being a 
possibility.  Hence, if randomness can be eliminated as an explanation of event 
outcomes, other options can be subjected to closer investigation.   
4.3.4.2 Illustration of the combinations of transformed versus non-transformed 
outcomes 
Research Question 1 
Does complexity influence an organisation’s ability to remain in its existing state 
(morphostasis) or to change to another state (morphogenesis) when it is the subject 
of transformative intervention? 
 
For Research Question 1, in order to show that complexity does affect 
organisational transformation when intervention to drive change occurs, the following 
claims require validation: 
i. Under influence to change, such as a strategic change programme initiated 
by an executive, events deemed to be not complex would tend to a 
transformed state (i.e. morphogenesis). 
ii. Complex events would tend to morphogenesis under the influence of proper 
transformative mechanisms, but have a higher tendency to morphostasis 
when imprudent strategies are applied. 
There was a temptation to quantify and measure the degree of impact, size of 
complexity and amount of organisational change.  Such an approach may support a 
model of connectedness, but was unlikely to explain causality satisfactorily due to the 
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imprecision of contributory factors (commencing with some discernible set of initial 
conditions) and the exponential increase in complexity with the addition of each 
component to the model (Edmonds, 2002).  Evidence of outcomes from interventions 
were coded as morphogenesis when state change occurred and morphostasis when 
clearly no state change resulted.  An “unassigned” structural elaboration occurred 
when the outcome of the intervention was unclear (often in the context of reports, 
reviews and plans). 
The expected effect of complexity on organisational transformation takes either 
of two forms.  The first, where the effect of complexity was tangible, will display: 
i. a higher proportion of morphostasis for complex events than for those that 
are not complex (due to complexity reducing the effect of transformative 
intervention), and 
ii. a higher proportion of morphogenesis for non-complex events than for 
complex events (since one assumes that the simple transformations will 
readily occur). 
The other, where no causation is discernible, may take any other form.  The 
actual distribution of morphogenic and morphostatic events is not important.  The 
ratios of complexity to structural elaboration, however, are informative. 
Figure 17 is a simulated output, which illustrates the significance of the relative 
proportions of morphostasis and morphogenesis for events referred to in (i) and (ii) 
above.  For morphostatic outcomes, the higher proportion of complex events (A) 
compared to non-complex (B) is the expected outcome.  This demonstrates that 
complexity diminishes the likelihood of transformation.  For morphogenic outcomes, 
the higher proportion of non-complex events (D) compared to complex (C) is the 
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expected outcome.  This demonstrates that the absence of complexity removes its 
blocking effect on transformation outcomes. 
 
Figure 17- Differing ratios representing a tangible effect of complexity 
The other, where no material impact is discernible, may take any other form.  
The actual distribution of morphogenic and morphostatic events is not important.  The 
ratios of complexity to structural elaboration (morphostatic or morphogenic), however, 
are informative and are analysed for each case in their particular context. 
4.3.4.3 Graphical illustration of the relationships between the constructs 
Research Question 2 
What are the possible generative mechanisms that either cause an organisation, 
under pressure to transform, to remain in its existing state (morphostasis), or to 
change to another state (morphogenesis)? 
 
The second research question relates to the identification of mechanisms able to 
facilitate organisational transformation.  These generative mechanisms are real and 
intransitive (see sections 3.2.2, 3.4.2, and 4.2.2).  Hence, the task was a qualitative one 
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since, even though a mechanism will exert influence, its impact may not be expressed 
in empirical observation.  The quest was to find Hirschman’s “hiding hand” (2014) 
that appears to mysteriously emerge and drive creativity to solve unexpected 
impediments.  The transformational levers identified by Anderson (1999), Meadows 
(1999), Stacey and Griffin (2008) and others provide a useful starting point for seeking 
the presence of behavioural suspects while Mitchell (2009) and Kauffman (1995) 
suggest learning from natural science (such as behaviour of ant colonies) and 
adaptation, which results from a combination of regularity and randomness. 
The search for mechanisms of organisational transformation was unlikely to be 
trivial and even less likely to construct a theory of organisational behaviour or 
fundamental truth due to the variety of perspectives on mechanisms of organisations.  
These include, but are not limited to contingency theory, resource-dependency theory, 
evolutionary theory and institutional theory (Styhre, 2002).  Also included in the list 
are punctuated equilibrium theory (Lyytinen et al., 2009) and structuration theory 
(Giddens, 1984).  The strategy employed in this research was to attempt to identify a 
common thread through the micro-events while being cognisant of their affordance 
nature.  I used the following processes to identify the causal mechanisms at play in 
organisational transformation: 
i. A thematic inclusion to broadly identify the scope of the plausible causality 
without the necessity to isolate particular component mechanisms (much like 
wine appreciation where it is possible to identify the varietal family, but not 
necessarily the specific growing conditions, fertiliser, weather and the like).  
It was better to identify a consistent ‘influencer’ even though it may not be 
possible to distinguish the degree of contribution of specific low level 
causality; 
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ii. Complex and non-complex events were considered as different contexts in 
order to identify the mechanisms at work and their relationship with 
complexity in IS-driven organisational transformations; 
iii. Multiple mechanisms may concurrently influence an event where their 
combined influence may be necessary to cause an identifiable change of state 
in the organisation; and 
iv. The relationship between presence of a particular mechanism and change of 
state was not deterministic, but there needs to be a consistent representation 
of causal mechanisms in the morphogenic events while their presence in 
morphostatic events may not be as useful in understanding their influence. 
The analysis of the cases informed the retroduction of potential causal 
mechanisms, an inferential tactic that simultaneously employs both induction and 
deduction through recursively revisiting and analysing the dominant relationships 
between the complexity, organisational and realist constructs (A. Gable, 2011).  
Following Anderson’s recommendation (1999), the range of data related to agents and 
their roles/relationships, the genesis of innovation, decision rules applied, the network 
of interconnections and the rewards (both individually and for social groups) for 
performance.  A range of frames were investigated including agency (the stratified 
view of the organisation), structure (the use of power, position and form), social 
interaction (the degree of energy placed into particular social activities), complexity 
(with a broad set of attributes extracted from the theories) and levers for transformation 
(the set of strategies used to effect particular changes).  Visual presentation of these 
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relationships using Tree Maps32 highlighted the important influencers that became the 
main contenders as causal mechanisms when combined (Vincent & Wapshott, 2014).   
Tree Map Attribute Combination 
Structural Elaboration denotes the dependent variable (the outcome of the 
interventions) and has the values “morphogenic” or “morphostatic”.  The complexity 
attributes (Behavioural heuristic, Fitness landscape, Organisational capability, 
Patterns of connections, and Information) were aggregated to a single attribute 
(Complexity Characteristics ) where any event with a coded complexity attribute was 
considered “Complex”, without consideration of degree of influence (as discussed in 
section 2.6).  I used the four value combinations listed in Table 18 as the pivot 
attributes for every graphical representation.  This provided the best opportunity to see 
the effects of the other constructs in a consistent manner. 
                                                 
32 A Tree Map is a visual representation of “hierarchical data as a set of nested rectangles of 
varying sizes” (NVivo).  Unlike traditional hierarchical display methods that tend to hide substantial 
amounts of information from the researcher, tree maps allow the simultaneous representation of many 
nodes with the size of each rectangle indicating the relative influence of that node (Uthe, 2009).  
NVivo10 has an in-built tool to generate tree maps from case-nodes.  This tool illustrates both the 
structure and importance of each node in the Chapter Chapter 5 (Shneiderman, 1992). 
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No Transform + 
Complex 
Not Complex 
Transform + Not 
Complex 
No Transform + 
Not Complex 
    
Each event (case-node) had a maximum of fourteen possible combinations of 
relationships determined by the six constructs listed in Table 14.  Consideration of 
every construct combination using the NVivo33 tree-map tool provided the opportunity 
to identify dominant relationship combinations.  The size of the rectangles indicates 
the dominance of construct combination.  For example, Figure 18 represents the role 
of structural conditioning on transformative outcomes for the Air NZ case, which I 
discuss more fully in section 5.4.2.  Agent power was predominant in both transformed 
and non-transformed events.  However, agent structure was also present in both, yet 
was a far smaller proportion in the non-transformed events.  Although not conclusive, 
this may indicate that agent structure was has more transformative influence than 
agent power, which may also be a confounding construct.  Either way, the tree-map 
provides a tool to identify patterns that exists in the data, but not readily identifiable 
from the narrative or tabular representations. 
                                                 
33 QSR International - NVIVO10 for Windows version 10.0.638.0 SP6 (32-bit) 
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Figure 18 - Air NZ Structural Conditioning construct for complex events 
I coded the ontological domain (real, actual and empirical) knowing the 
generative mechanisms, which exist in the real domain, were unlikely to present for 
individual events (see earlier discussions in sections 3.2.2, 3.4.2, and 4.2.2).  This was 
indeed the case.  Consequently, I excluded the ontological domain from the 
retroductive analysis since the derivation of the event data (either empirical or actual) 
had no bearing on the relationships between the independent variables and the 
outcome.  This reduced the number of possible combinations of construct relationships 
in the retroduction of generative mechanisms from 31 (all combinations of 5 
constructs) to 15 (all possible combinations for 4 constructs) with no loss of insight. 
4.3.4.4 Retroduction 
The retroduction process, detailed in Figure 11, commenced with the mainly 
deductive development of an analytical conception based on complex adaptive system 
theory and the theories applicable to organisational behaviour and the level of agency 
illustrated in Figure 14.  As each tree map revealed the degree of alignment of the 
illustrated relationship with a scenario based on existing theories, the inductive 
development of the nascent mechanism(s) commenced/continued.  This required 
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frequent revisiting of earlier representations.  The progressive reconceptualization of 
analytical frames and images continued until all the plausible explanations were 
exhausted and the best possible representation of causality was established. 
The exhaustive illustration of possible relationship combinations using NVivo34 
tree maps determined the linkages and dominance of particular combinations.  The 
size of particular rectangles (representing that relationship) or the colouring of similar 
attributes across several segments easily identified the dominant groupings in each tree 
map.  Each case study investigated these dominant “patterns of relationships and 
interactions among the system’s agents” to determine their relationship with 
prospective generative mechanisms acting within the total organisational system (R. 
A. Anderson, Crabtree, Steele, & McDaniel, 2005, p. 681, ).  This process is explained 
in more detail in the following section. 
4.3.4.5 Identification of Patterns 
The concept of patterns was common in both complexity theory literature 
(sections 2.4, 2.5 and 2.6) and in critical realism (Chapter 3).  Clark et al. (2008) 
suggest that due to the number and variety of possible causal influences, researchers 
must understand ‘outcome patterns’ rather than ‘outcome regularities’ in explanation 
of phenomenon of interest (see section 3.3).  I have taken the advice of Goldstein 
(1999) to not rely on statistical methods to identify the outcome patterns.  Instead, 
guided by the characteristics of complex behaviour in Table 16, I searched for 
relationships in the event data that were not necessarily identical, but represented 
recurrent themes such as “newness”, “structural robustness” and “experimentation”.  
                                                 
34 QSR International - NVIVO10 for Windows version 10.0.638.0 SP6 (32-bit) 
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These themes (and others) are discussed for each tree-map representation in Chapter 
5. 
4.4 Interim Conclusion 
The causal powers of organisations are reflected in the emergent behaviours of 
individuals and their social structure, the interaction of groups, and the influences of 
other structures including the organisation itself (Elder-Vass, 2010).  The only way to 
analyse these behaviours effectively is at a relatively abstract level with the assistance 
of a theoretical lens such as complexity theory.  I have developed a top-down strategy, 
which includes domain specific theories of complexity science, agent behaviours in 
organisations, and the critical realist approach of the transformational model of social 
action.  This provides the stratified ontological scaffold needed to investigate the 
relation between empirical, actual and real domains without collapsing one into the 
other and a layered methodological strategy for investigation of “the manifestation of 
interacting mechanisms…without assuming that their manifestation is either 
predictable or determined” across the distinct levels of an organisation (O'Mahoney 
& Vincent, 2014, p. 9).   
The underlabouring of complexity theory and organisational transformation 
frameworks with critical realism suggest that the mechanisms identified by the use of 
this method are: (a) enduring and operating; (b) unaffected by the operations of others; 
and, (c) able to be utilised by the other researchers (Bhaskar, 2008b, p. 246).  The 
method articulated in this chapter, which determines the influence of complexity and 
the identification of mechanisms responsible for organisational transformation, is 
applied in Chapter 5. 
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Chapter 5. Case Study Narratives and Analysis 
Chapter 5 Prologue 
What was done in previous chapters: 
The research context was situated in understanding and explaining the role of 
complexity in IS-driven organisational transformation. 
The literature review conceptualised organisation as a complex adaptive system. 
The philosophical foundations and methodological implications of critical realism 
were discussed, demonstrating how this framework provides tools to know and 
represent the causal powers of generative mechanisms. 
A research method was designed using the complexity conception of organisation 
and critical realism to investigate organisational transformation. 
What this chapter does: 
Three transformation initiatives are examined to identify patterns of outcomes, 
which are used to formulate generative mechanisms.  The patterns that emerged 
were the need for persistent and active social conditioning, the role of 
experimentation and feedback and the role of agent structure in providing stability. 
What is still outstanding in later chapters: 
 Chapter 6 will retroduce the causal mechanisms associated with facilitation 
or blockage of organisational transformation. 
 
This research is an exploratory to confirmatory, qualitative, multiple case study 
of planned or unavoidable transformative programs of work.  The first programme 
(IDES) provided an opportunity to test the research approach.  The IDES study was 
supported by source documents, used to validate and corroborate the historical 
evidence across the sources.  The second programme (Air NZ) provided an opportunity 
to investigate events over an extended period of active intervention.  Since there was 
an absence of project documentation in this study, dialectic interviews were used to 
focus and extend participants as well as to counteract the tendency of participants to 
present themselves in a positive light by offering “ego-defensive explanations that 
attribute success to themselves and failure to forces outside their control” (R. M. Kim, 
2011, p. 57).  A substantial number of public documents existed to allow correlation 
of events with outcomes claimed during interviews.  The third programme (QUT 
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Transform) employed an ethnographic approach and was used as a confirmatory study 
since the outcome of this programme was not known prior the completion of the study. 
The programmes are mutually independent and their boundaries are expressed 
by the context and operational agents within the programmes themselves.  
Consequently, the ability to develop generalised theories from such a small sample of 
case studies is limited (Kautz, 2012).  They provided an opportunity, however, to 
identify causal mechanisms, which are responsible for empirical events across public 
sector, commercial and educational contexts, and facilitated deeper insight into agent 
behaviour and influence in IS-driven organisational transformations. 
5.1 Case Study 1 - IDES 
The public sector identity management and email system (IDES) was perceived 
as a revolutionary way to centralise systems, allowing public servants to more easily 
move between work sites and across multiple agencies.  A review of government 
information and communications technology (SDPC Report) identified the 
opportunity to develop a vision driven strategy to “transform government service 
delivery to meet the demands of the technology-savvy community” and spawned the 
IDES initiative (Keliher, 2006, p. 1).  The report specifically noted benefits would 
accrue if the Queensland Government programme management methodology was used 
to consolidate and integrate identity, email and directory services.  The objective of 
the whole-of-government transformation was to minimise duplication of services and 
effort and improve efficiency in service delivery and recognised that significant 
cultural and organisational change would occur across the public sector.  The IDES 
programme commenced with two associated major ICT initiatives in 2007 with two 
project teams.  System deployment was planned for 2011.  A review of the IDES 
programme, one source of data for this section, was undertaken in 2011 in an attempt 
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to optimise the assets developed to that date.  In 2012 the programme was closed 
without any implementation due to low uptake, delayed delivery and perceived 
excessive costs.  The following brief history of the programme of work provides 
sufficient background to understand the events, mechanisms and structures that 
impacted on the final outcome of the programme.  The information was gathered from 
interviews with programme staff as well as a range of source documents including the 
2011 review, iterations of the business case and working documents from the 
programme team. 
The major milestones of the programme referred to in Table 19 were 
corroborated across a range of the data sources.  As with any public sector programme, 
a significant amount of effort was expended in getting it past the initial policy and 
budget approval stage because of the requirement to obtain consensus across all 
government departments.  This was followed by several iterations due to machinery of 
Government (MoG) changes as well as other internal departmental restructures.  The 
review of the programme of work, as it was nearing completion, indicated benefits 
were likely to be realised subject to specific action.  However, the recommendations 
were not implemented and the programme was abandoned soon after with little 
transformative effect. 
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Table 19 - IDES Chronology of Events 
2006 SDPC Report recommends ICT Consolidation  
 
SDPC Report recommends IDES 
2007 CITEC realignment 
 
IDES business case approved 
 
IDES commences as part of ICT Governance Initiative Programme 
2008 IDES project moved to CITEC 
 
RFI and Tender for IDES completed  
2009 IDES product development intermittent 
 
CITEC role change with QGCIO responsible for ICT standards 
 
Business case rewritten to incorporate ICTC initiative 
2010 Auditor-General report recommends tighter ICT governance controls 
 
PwC review of Shared Service Initiative 
 
Qld Government opposition asks questions about status of IDES 
2011 Auditor-General report confident IDES will be delivered June 2011 
 
Technical build of IDES ready for pilot testing 
Optimising ICTC and IDES - Final Report 
2012 Change of government 
 
IDES programme shut down June 2012 
  
The IDES programme was situated within the scope of the SDPC Report, which 
estimated annual potential savings in excess of $90 million could be achieved by more 
centralised approach to information and communications technology (ICT). Email, 
identity and directory services were identified as essential enabling components that 
would contribute over $90 million of savings over a period of ten years.  In parallel 
with the IDES programme, a portfolio of work was established to address other 
components of the SDPC report.  These included development of a ‘Service Delivery 
Vision’; ‘Transformation of CITEC’ to become the service management centre of 
whole-of-government ICT; and the ‘Establishment of QGCIO’ to oversee the 
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governance of both the transformation portfolio of work as well as an ongoing whole-
of-government ICT strategy.  In this context, the IDES programme was initiated using 
the government programme management framework (essentially a tailored form of 
Managing Successful Programs (MSP™35)) to develop a plan incorporating detailed 
resource and scheduling requirements to: 
o Establish governance arrangements (Figure 19); 
o Engage specialist contractors; 
o Engage with stakeholders to create agency requirement specification; 
o Determine technical requirements and architecture, options analysis, 
implementation options and indicative costs; 
o Determine a financial model for implementation and operation with a 
detailed options analysis; 
o Analyse benefits; 
o Supply a plan for preferred option; 
o Develop a detailed business case; and 
o Obtain government budget approval. 
The plan was successful to the degree that approval was obtained to proceed 
based on the accepted business case.  Anticipated benefits related to cost savings, 
enhanced functionality of email, CITEC as the service provider, common 
authentication capability and simplified sign-on for users through an identity data feed 
from corporate SAP systems to agencies, improved quality and accuracy of data in 
information services and other administrative functions.  Although the technical build 
took longer than originally anticipated, it appeared to be at a lower cost than budgeted.  
                                                 
35 MSP™ was a Trade Mark of the Office of Government Commerce in the United Kingdom and 
other countries. 
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However, the linkage with other programmes within the portfolio, and the funding 
arrangements in place to keep them all alive, meant possible cross-subsidisation may 
have hidden some of the real costs.  The governance structure represented in Figure 19 
suggests a tightly controlled and targeted outcome would be achieved.  This was not 
the case, however, and an officer involved with the programme suggested “too many 
government processes made it [the integrated programme of work] practically 
unworkable”. 
 
Figure 19 - IDES Programme Governance 
A problem, peculiar to public sector programmes, is the matter of funding cycles, 
which in this case were tied to annual budget appropriation and triannual election 
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cycles.  The annual appropriations were buffered by the ability to incorporate many 
projects and programmes under the departmental budget umbrella.  In addition, the 
impacts of elections were not significant since the governments did not change over 
the period 2006 – 2011 (although some ICT priorities did, with changes in Ministerial 
portfolios).  Hence, the development of the IDES technology product continued with 
occasional disruption and changes to executive responsibility.  In the wake of the 
Queensland Government Health payroll failure, opposition members of parliament 
questioned the condition of the IDES programme (Queensland Parliament, 2010).  
However, this was likely an attempt to gain political kudos rather than a genuine 
attempt to influence the programme outcome.  Although the 2010 Auditor-General 
report (Poole, 2010) was critical of the governance of the programme, the following 
year he reported confidently that IDES would meet the delivery date of June 2011 
(Poole, 2011).  What did not change, though, was the lack of commitment by the 
Directors-General of departments who had the autonomy and accountability for their 
own finances.  Many thought they were not getting short-term value-for-money with 
this asset and were not prepared to take a longer-term view at a whole-of-government 
level. 
CITEC responded to the parochial approach by Directors-General by 
commissioning a review based on the clear government policy mandate for the 
initiative (Timbrell, 2011).  Timbrell concluded the constraints around infrastructure 
refresh cycles, security, cost management and related issues of redundancy and 
standardisation could be converted into enablers for the programme.  He proposed 
sixteen specific recommendations ranging across affirmation of the policy mandate, a 
consultative approach to total cost of ownership for ICTC assets, transition paths for 
agencies, and the sustainability of benefits from identity management and 
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infrastructure standardisation.  Before these recommendations could be implemented, 
however, the newly elected government closed the IDES programme and shelved the 
assets. 
Many programs of work fail to deliver the benefits identified in business cases 
and often this is because of a failure in the technical development of the information 
system (Bartis & Mitev, 2008).  Although the delivery schedule exceeded the plan, the 
IDES programme did not fall into this category.  Rather the complexity came from 
strong public sector cultural norms of power and self-interest and the inability of a 
single accountable entity to be able to present, simultaneously, an improved social and 
technical reality. 
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5.2 Case Study 1 – IDES - Analysis 
5.2.1 RQ1 – Impact of Complexity 
Research Question 1 
Does complexity influence an organisation’s ability to remain in its existing state 
(morphostasis) or to change to another state (morphogenesis) when it is the subject 
of transformative intervention? 
 
The IDES programme of work provided 24 events and their structural 
elaboration is represented in Figure 20.  These events were analysed to determine the 
impact complexity had on IS-driven organisational transformations. 
 
Figure 20 - IDES Structural Elaboration Distribution 
Figure 21 illustrates the events that have been classified as either complex or not 
and mapped against their associated transition state (morphostatic indicating no change 
or morphogenic indicating a change).  The graph suggests events identified as not 
displaying complexity characteristics either result in a changed state or have not been 
assigned.  Conversely, a disproportionate number of the complex events remained in 
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the original state.  A plausible explanation is that complex events are less likely to 
change state than those that are not complex. 
 
Figure 21 - IDES Impact of complexity 
However, in the spirit of critical realism, the search for the most feasible 
justification requires consideration of the range of possible explanations.  These 
options include: 
a) Random variation 
Given the small sample size, random variation was a strong contender as a 
feasible explanation of the reflective profiles of events that display 
complexity characteristics compared to those that don’t.  To test the degree 
of randomness, the following runs tests36 were performed: 
                                                 
36 Runs tests (J. Bradley, 1968) provides researchers with a distribution-free method to analyse the 
degree of randomness within their empirical data.  It does not rely on Chi-square analytics and is 
suitable for both large-samples (n0 > 10 and n1 > 10) where the test statistic equates to a standard 
normal distribution and small-samples that can be determined from published tables, which depend on 
values of n0 and n1. 
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A claim to non-randomness can be made if all events are anticipated to be 
morphogenic (or morphostatic): 
h0 = Events will be morphogenic. 
h1 = Events will not be morphogenic. 
 
 
The p-value 0.288 indicates a failure to reject the h0.  Also, since the p-value for 
the converse (i.e. events will be morphostatic) was 0.387, the results may be due 
to random variation. 
b) Level of agency (or organisational context) may be a determinant of 
organisational transformation.  Figure 22 illustrates the comparison of 
structural elaboration with the level of agency.  Being mindful of the low 
frequency of events, the variation between contextual elements (Global 
Influences, Regulatory Influences, Societal Influence, Organisational 
Influences, Group Influences, Actor Influences and Technology Influences) 
and the associated structural elaboration does not suggest a particular 
relationship or causal connection. 
n = 24 E(R) = 12.250
n0 = 15 Var(R) = 5.014
n1 = 9 StDev(R) = 2.239
R = 11 Z = -0.558
p-value = 0.288
 Chapter 5: Case Study Narratives and Analysis 170 
 
Figure 22 - IDES Level of Agency and Transition States 
Hence, the level of agency does not provide a plausible explanation of the 
results. 
c) Structural conditioning reflects the influence and interactions of agents (both 
human and structural) and their ability to enable certain actions and 
discourage or penalise others (Cuellar, 2010).  Figure 23 shows the 
comparison of structural elaboration with the structural conditioning.  Being 
mindful of the low frequency of events, the variation between conditioning 
elements (Agent power, Agent liability and Agent structure) and the 
associated structural elaboration does not suggest a particular relationship or 
causal connection. 
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Figure 23 - IDES Structural Conditioning and Transition States 
d) Social interaction is a reflection of the effort expended to effect change or 
maintain the status quo and may result in a realignment of agent relationships 
and resource allocation (Cuellar, 2010).  The comparison of structural 
elaboration with the social interaction is illustrated in Figure 24.  A large 
proportion of the events were not coded since the events were often identified 
in written reports, which did not provide the opportunity to accurately code 
a social interaction (i.e. social conditioning may or may not have existed, but 
were not able to be verified).  Being mindful of the low frequency of coded 
events, the variation between interaction elements (active social 
conditioning and passive social conditioning) and the associated structural 
elaboration does not support a particular relationship or causal connection.  
However, it should be noted that the events that had social conditioning 
coded are morphogenic suggesting social conditioning may be a necessary 
pre-cursor to organisational transformation. 
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Figure 24 - IDES Social Interaction and Transition States 
e) Transformational levers may be used to address organisational and structural 
problems (Meadows, 1999) by exploiting the “butterfly effect” (Lorenz, 
1972) where small changes in targeted areas may lead to a large change in 
behaviour across the organisation.  The comparison of structural elaboration 
with transformational levers is shown in Figure 25.  Being mindful of the 
low frequency of events, the variation between intervention strategies 
(Energy flow into a system, Experimentation (Trial and Error), Feedback 
and learning, New challenges and goals or change necessity, New 
discourses, motivations and interests (organisational), Reward systems and 
Symbol manipulation) and the associated structural elaboration does not 
suggest a particular relationship or causal connection. 
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Figure 25 - IDES Transformation Strategies and Transition States 
The IDES case study was a pilot to determine coding protocols and to establish 
if there was a basis for the hypothesis that complexity has an impact on IS-driven 
organisational transformations.  The initial analysis led to several revisions of coding 
and established a basis for the use of case-nodes to analyse the micro-events identified 
in the initial coding.  It also established that complexity characteristics are contextual, 
and the testing of the complexity hypothesis did not require linkage of micro-events to 
each characteristic.  Rather, once sufficient complexity characteristics were identified, 
the event could be coded as complex.  Hence, the coding protocols used were sufficient 
to identify 24 micro-events and associate with them a range of other attributes relating 
to agent behaviour as well as critical realist constructs. 
The construct analysis above, based largely on graphical representation, did not 
disprove the hypothesis that complexity does have an impact on IS-driven 
organisational transformations.  A plausible explanation of the relationship between 
complexity and structural elaboration in Figure 21 was transformation was more likely 
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to occur in the absence of complexity and conversely, complex events are likely to 
resist transformation when imprudent strategies are applied. 
5.2.2 RQ2 – Mechanisms for Transformation 
Research Question 2 
What are the possible generative mechanisms that either cause an organisation, 
under pressure to transform, to remain in its existing state (morphostasis), or to 
change to another state (morphogenesis)? 
 
A visual representation of the case-node classifications using tree maps indicates 
the relative contribution of individual parts of the event relationships.  The initial view 
in Figure 26 suggests a large proportion of the events in the IDES programme did not 
lead to state changes (purple colouration). 
 
Figure 26 - IDES Tree Map - Relative Proportion of Transformation vs Complexity 
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Shifting the focus to those events that display a change of state, a more dense 
view of all component contributions can be viewed.  However, the entire map shown 
in Figure 27 does not provide conclusive evidence that one or more of the constructs 
were responsible for state changes. 
 
Figure 27 - IDES Tree Map - All Constructs for Events with Changed State 
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A view of individual construct-attribute combinations provides the following 
insights: 
a) Level of agency supports the expected contribution of actor influence (since 
a responsible person had responsibility to enact the change strategy) but not 
to the degree that it consistently overrides other agency attributes (Figure 
28).  It was also highly represented in events that did not lead to a changed 
state supporting the contention that it was not a unitary mechanism for 
transformation. 
 
Figure 28 - IDES Agency Construct for Events 
b) The binary option of attributes (Agent structure versus Agent power) 
provides a picture where agent structure appears to have a disproportionate 
representation all events (Figure 29). 
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Figure 29 - IDES Structural Conditioning Construct for Events 
c) Social interaction attributes (social conditioning - passive versus social 
conditioning - active) provides a picture where unassigned (i.e. no social 
interaction was obvious in the event) appears to have a disproportionate 
representation on all events.  Some form of social interaction, however, was 
present in changed state events (but not in unchanged states) indicated by the 
blue (passive) and orange (active) colours in Figure 30. 
 
Figure 30 - IDES Social Interaction Construct for Events 
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d) The transformation levers construct does not provide consistent evidence of 
impact on the state changes across events.  However, as with social 
interaction, the proportion of unassigned attributes may indicate the 
necessity for transformation levers to facilitate a changed state (Figure 31). 
 
Figure 31 - IDES Transformation Levers Construct for Events with Changed State 
Further investigation of the other ten combinations of construct attribute values 
exhausted the options for this set of constructs and iss illustrated in Table 20.  Again, 
no grouping of attribute relationships provided a dominant combination.  However, 
based on relative areas representing the groupings of structural conditioning, social 
interaction, and transformation levers (Figure 37, Figure 38, Figure 39 and Figure 41), 
it is possible that these constructs are significant in their contribution to state changes 
in the events identified in the IDES programme of work. 
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Table 20 - IDES Attribute Value Combinations for Events with Changed State 
 
Figure 32 - IDES Agency + Structural 
Conditioning 
 
Figure 33 - IDES Agency + Social Interaction 
 
Figure 34 - IDES Agency + Transformational 
Levers 
 
Figure 35 - IDES Agency + Structural 
Conditioning + Social Interaction 
 Chapter 5: Case Study Narratives and Analysis 180 
 
Figure 36 - IDES Agency + Structural 
Conditioning + Transformational Levers 
 
Figure 37 - IDES Structural Conditioning + 
Social Interaction 
 
Figure 38 - IDES Structural Conditioning + 
Transformational Levers 
 
Figure 39 - IDES Structural Conditioning + 
Social Interaction + Transformational Levers 
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Figure 40 - IDES Agency + Social Interaction + 
Transformational Levers 
 
Figure 41 - IDES Social Interaction + 
Transformational Levers 
  
In summary, the IDES case study was used as a pilot to determine both the 
veracity of the method and the coding protocols.  Although the iterations of the 
development of these are not documented, the approach and representations of the data 
of this ultimate method supports its use in a larger case study.  Although only 24 events 
are coded in the pilot, it has provided limited support for the hypothesis that 
complexity does have an impact on the outcomes of IS-driven organisational 
transformations and hints at the existence of mechanisms responsible for 
morphogenetic or morphostatic organisational states.  The following analysis of the 
Air New Zealand transformation programme replicates this approach. 
  
 Chapter 5: Case Study Narratives and Analysis 182 
5.3 Case Study 2– Air New Zealand 
Air New Zealand (Air NZ) had its genesis as an airline in the amalgamation of 
domestic carriers prior to World War 2 (WW2) and expanded during the WW2 period 
to service a range of Pacific nations including Australia.  The Air NZ stable took its 
name in the mid-1960s as the New Zealand government took ownership and 
subsequently merged with other domestic airlines.  It was privatised towards the end 
of the 1980s decade and listed on the New Zealand stock exchange, but again 
effectively became a government owned entity after experiencing financial problems 
relating to the ownership and collapse of Ansett-ANA in Australia in 2002.  The focus 
of this case study was the period 2002-2012 following the government buy-back, 
where the board was given the directive to return it to profitability and not to fall back 
to the days of public service comfort.  This period required a substantial transformation 
in an environment of keen competition, scarcity of development funds and ageing 
assets. 
The source data for this case study was twelve in-depth interviews with both 
current and past senior executives (who held executive positons at some time during 
the period 2002-2012) and was supplemented by a number of publicly available 
documents such as annual reports and media releases (Air NZ, 2015).  The purpose of 
the research case was to determine the transformative changes required to sustain this 
organisation as a viable entity and identify the major events associated with the 
transformation (summarised in Table 21)37.  The challenge for the Board of Directors 
and executive team was to make Air New Zealand viable in the highly regulated and 
competitive field of both domestic and international aviation.  Added to this are the 
                                                 
37 This narrative is neither a concise history of Air New Zealand nor an analysis of its marketing 
strategies over that period. 
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historical public sector structural limitations and the relatively small population of 
New Zealand and its isolation from the large tourist population centres in the northern 
hemisphere. 
Table 21 - Air NZ major events 
Year Major Event 
2000 Air New Zealand acquired full ownership of Ansett 
2001 New Zealand Government takes 80% ownership of Air NZ 
 September - Ansett placed in voluntary administration (liquidated in 2002) 
 
September – 9/11 passenger airliner attacks on World Trade Centre and Pentagon by 
al-Qaeda terrorists.  
2002 Ralph Norris appointed CEO of Air New Zealand 
 Removed business class from domestic flights to better compete with low-cost rivals 
2003 
February - reported a Net profit after Tax of $94 million for the six months ending 31 
December 2002. 
 
February –Severe Acute Respiratory Syndrome (SARS) outbreak in China reduced Air 
NZ international capacity. 
 New financial system implemented (replace “QANTAS” style system) 
 Removed business class from trans-Tasman route with some success 
2004 
February - announced a Net Profit after tax of $105 million for the six-month period 
ended December 31, 2003.  
 November - Air New Zealand Airpoints Dollars launched as loyalty programme 
2005 
February - announced a Net Profit after Tax of $102 million for the six-month period 
ending December 31, 2004. 
 
October - Rob Fyfe takes over the role of Chief Executive Officer with departure of 
Ralph Norris 
 June - carried record more than 11 million customers for the year. 
 
October – Takes delivery of first of the new Boeing 777-200 fleet featuring lie-flat beds 
in Business Class International flights. 
2006 May - launch customer of the 787 planned for December 2010. 
 
July – Grab-a-seat was an online campaign offering a range of very low airfares posted 
daily on the Air New Zealand website to sell distressed inventory. 
2007 March - enhances in-flight entertainment for international flights  
 
July - global financial crisis kicked in and the world was a completely different place. 
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Year Major Event 
 
August - announced a profit of $214 million after tax for the year ended 30 June 2007 
2008 
January – commenced iCargo development for October implementation to manage the 
entire freight business of Air New Zealand 
 
February - announced net profit after tax was $115 million for the six-month period 
ended 31 December 2007. 
 July - Fuel price spiked to US$170 per barrel 
 
September - Air New Zealand has created a standalone company with 50 staff to 
capture opportunities in the global aircraft interior design business. 
 
October – Project Kingfish implemented self-service kiosks at Auckland Domestic 
terminal to take away the queues and allow customers to reduce wait time in the airport. 
 November - Perpignan - lost a plane in France with engineers and pilots on board. 
2009 
February - announced Net profit after tax was $24 million for the six-month period 
ended 31 December 2008. 
 
October - slashing its cheapest domestic airfares by up to 23%, while also simplifying 
its fare structures to two simple options. 
2010 
February - announced normalised earnings* before taxation of $96 million for the six 
month period ended 31 December 2009 
 
September Christchurch devastated by earthquake, causing loss of life and extensive 
damage to the city. 
 
December – Skycouch, a revolutionary lie-flat economy and ground breaking premium 
economy seats, are introduced in the first Boeing 777-300 for Air NZ. 
2011 January - acquired a 14.9% shareholding in Australian-based airline Virgin Blue  
 
February - Christchurch earthquake aftershock caused a large number of deaths and 
casualties, along with significant damage to buildings and infrastructure. 
 March - Japanese Tsunami 
 
November - host the Boeing 787-8 test aircraft at its engineering base at Auckland 
International Airport for two days. 
2012 
February - announced Net profit after taxation of $38 million for the six-month period 
ended 31 December 2011. 
 
November - offer all international passengers departing Sydney International Airport 
for trans-Tasman and Pacific Island destinations fast track kiosk check-in facilities. 
 
December – Rob Fyfe leaves Air New Zealand on 31 December 2012 
2013 
February - Air New Zealand announced profit after taxation of $100 million for first 
half of the 2013 financial year. 
 
August - announced net profit after taxation was $182 million for the 2013 financial 
year. 
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Year Major Event 
2014 
February - Air New Zealand has announced a record interim net profit after taxation of 
$140 million for the first half of the 2014 financial year. 
 October - first scheduled flights of Boeing 787-9 Dreamliner. 
  
A high-level view of Air New Zealand over an extended period, represented in 
Figure 42, illustrates the breadth of challenges in undertaking the transformation.  As 
a fully public sector organisation through the 1980s and early 1990s, Air New Zealand 
was not bound by either department output targets or budgets as it existed as an 
essential tax payer guaranteed programme in a predominantly monopoly domestic 
market with some presence in near international routes.  Low load factors were 
tolerated and traditional services were offered at relatively high prices across first class 
and economy class.  The management of the airline service was identical to other 
public sector jurisdictions and reflected contemporary practice within the public 
service, which demanded compliance with highly controlled human resource, financial 
and regulatory practice.  Air NZ delivered services across the Pacific Islands and the 
Caribbean from highly authoritarian and hierarchical organisational structures.  This 
arrangement demanded little by way of personal performance of either managers or 
staff and was reflected in the large variation in service levels and schedules. 
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Figure 42 - Air NZ Composite Performance versus Strategy 
In recognition of the limitations of the government to continue to operate a 
growing airline, in 1989 Air New Zealand was sold to a consortium of businesses 
including several international airlines and subsequently listed on the New Zealand 
Stock Exchange.  This exposed the airline to competitive pressures but also provided 
access to “best practice” processes and systems that were incorporated as the routes 
extended to Asia and the new millennium approached.  Australia was seen as a good 
option to increasing Air New Zealand market share and, since it was prevented from 
operating on domestic routes by Australian regulations, in 1995 the board decided to 
purchase 50% of Ansett Australia, which enjoyed a significant proportion of the 
domestic market but was seeking capital to upgrade its ageing fleet.  After a 
particularly good operating result in 1999, the board decided to take up its option to 
purchase the balance of Ansett Australia in 2000.  It also took the opportunity to 
reconfigure the combined ageing fleets of both airlines.  However, the boards of Air 
NZ and the Ansett Group underestimated the amount of capital needed and sought to 
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sell out a part of the entity to other partners in order to finance the recapitalisation.  
This was not successful and the Ansett entity was placed in liquidation in 2001 
meaning Air New Zealand’s investment in Ansett Australia was considerably 
diminished and its own operations at risk of insolvency.  This event coincided with 
airliner attacks on the World Trade Centre and the Pentagon by al-Qaeda terrorists, 
which resulted in an immediate temporary shutdown of many international airlines as 
well as a longer-term downturn in airline travel resulting from the loss of confidence 
of travellers. 
The New Zealand government responded by taking a substantial stake, providing 
a capital injection to save the company.  Air New Zealand then commenced on the 
road to recovery under the stewardship of caretaker CEO Ralph Norris with a stronger 
focus on people as the point of differentiation from other airlines rather than the 
traditional emphasis on planes and operational integrity. 
Whether by design or serendipity, Air NZ took an approach that differed from 
the conventional strategic planning paradigm and invested in left-field initiatives that 
simplified the passenger booking experience and enhanced their flying experience.  
The strategy provided positive results.  The executive made a conscious effort to 
change the culture of the organisation based on a strategy of what it meant to be a 
“New Zealander” and found this to be self-sustaining as pride in the brand grew with 
each successful passenger engagement.  The brand characteristics of “Welcome as a 
Friend”, “Can Do”, “Being Yourself” and “Sharing Your NZ” aligned with Kiwi 
values and guided the behaviour of Air New Zealand personality.  Anecdotes of staff 
filling in at short notice, the CEO working on the front line, welcomes to visitors with 
iconic NZ foods, and staff taking personal responsibility for exceptional service (even 
offering private accommodation to visitors whose holiday arrangements had been 
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compromised) have become folklore and revisited in many social settings.  This was 
done in a matter of fact way, without boasting, and reflecting their expectations as a 
staff member in Air New Zealand.  The executives seldom promoted their personal 
efforts in the journey.  They all reflected fondly on the achievements and changes 
within the airline and many referenced common activities without declaring their 
particular role.  On delving a little more, it becomes clear that the executive team were 
not following a detailed plan.  They were, however, interpreting the four brand 
characteristics referred to above to build the products necessary to respond to the 
quickly changing conditions in both domestic and international airline environments.  
Many examples of innovation were seen across the airline and included: 
 small effort, low risk activities such as huge discounting of distressed 
inventory for last minute bookings; 
 higher risk, but low cost examples like removing business class from trans-
Tasman routes; and 
 high risk, high effort required to developing fully self-service management 
of check-in procedures. 
The common thread to all of these and many other innovations was the 
incorporation of the brand characteristics in the initiation stages, and the 
experimentation approach used to validate and implement the new processes, 
structures and go-live.  The development of self-service baggage management 
highlights the key model of the experimentation.  The initial problem, identified as 
questioning the purpose for a) creating long queues, b) early check-in times and 
c) multiple airport staff interventions for passengers with check-in baggage, led to the 
hypothesis that check-in baggage was able to be managed automatically by 
technology-based systems.  Although this sounds simple, Air New Zealand research 
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showed no other airline had attempted to automate the process.  The question of why 
these processes were embedded into universal passenger management systems led the 
staff to believe all the processes were for the purpose of airport benefit and that none 
actually considered the comfort of the passengers.  The challenge then became one of 
meeting regulatory requirements such as security, passenger identification and 
tracking and weight management for the aircraft.  As with many innovations, the spark 
came from a team member recognising the similarity between the baggage conveyor 
system and a sophisticated technology being used in the fruit packing industry.  This 
system used technology to weigh individual boxes, produce packing slips and 
managing all the information required for the future management of that particular box 
of fruit.  Consequently, prototypes were developed for airline baggage and resources 
committed to updates to the information systems and associated operating procedures.  
There were times when it appeared as though some problem was insurmountable.  
However, the commitment of the responsible team to simplification of the passenger 
experience, the commitment of the executive to support innovation and the belief that 
a Kiwi solution was always possible provided the energy to conclude this experiment. 
Motivation to continue in the face of adversity was a theme that was constant, 
but never referenced as either a driver or an excuse.  Traditional change management 
approaches generally reflect a variation on the combination of “exploration, planning, 
action and integration” (By, 2005, p. 374).  In hindsight, these four aspects are 
identifiable.  However, the strategy used was neither pre-planned nor controlled by a 
predefined set of performance criteria.  Regular updates were provided to the executive 
team where robust debate demanded objective assessment.  However, all that counted 
was the outcome and everyone involved took a personal interest in making it a success.  
The spirit of the original transformation of Air New Zealand lay in the quest to identify 
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their points of difference from their competitors, not an attempt to simply replicate 
their much larger cousins.  Much of the planning (for innovation) was done on “the 
back of an envelope” where thinking and understanding was far more valued than 
seeking complete knowledge and meticulous planning.  Also, there was a recognition 
that the experts who previously ran the airline and were comfortable within the narrow 
boundaries of their organisational context did not have the capabilities needed to 
respond to the new environment of competition in a vastly different world of air 
travellers and the impacts of natural and human inflicted disasters.  Of all the 
performance criteria available, seldom was the share price or return on investment 
brought up.  In fact, the entire executive expressed that although the financial 
performance was satisfactory (that was unlikely to fall into insolvency such as in early 
2000), the major concern was to continue to innovate, which would in turn lead to the 
best possible financial outcome. 
The organisational culture and the associated annual cultural survey, however, 
were considered important.  This survey did not measure the conventional “happiness” 
drivers, but the degree of employee connectedness with the business.  Significant 
energy was spent through formal and informal communications, executive and mid-
level development, large scale intervention workshops (such as up to two thousand 
employees brought together to look at how the culture can be improved), and social 
activities both at work (such as open days in technical work areas) and outside 
(concerts and film evenings).   
Finally, the issue of pay rates provided an insight into the psyche of Air New Zealand.  
The Air New Zealand workforce comprises a diverse population including pilots, 
engineers, crew, baggage handlers and others.  Although around seventy percent of the 
workforce was covered by collective bargaining agreements, there was very little 
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industrial activity and very little resistance to many of the structural changes required 
early in the transformation.  The other thirty percent were covered by a performance-
based agreement where pay comprised a fixed remuneration at 90% of the market 
median supplemented by a higher ratio of variable pay to encourage and support a 
performance culture based on individual, team and organisational achievement of 
targets.  In the initial stages, the uptake of the performance contracts did lead to some 
staff leaving the organisation.  However, it was considered a positive disruption since 
it forced people in positions of influence to re-evaluate their personal values and 
circumstances with the emerging direction of Air New Zealand.  This new direction 
adjusted the balance between historic reliance on government guaranteed funding and 
financial decision drivers to a private sector fund source model with decision drivers 
based on organisational capability and product differential underlined by the four 
brand characteristics. 
In summary, the transformation of Air New Zealand commenced with a period 
of chaos in the first few years after the collapse of Ansett Australia.  Just getting 
sufficient resources to maintain operations required senior executives to react daily to 
unexpected situations.  However, early in that period the board made the decision to 
commence transformation based on more than simply survival.  They envisioned a 
metamorphosis of the little airline in the nether regions of the world to one able to 
compete and in many areas lead innovation in air transport.  They identified the need 
to get total employee engagement with the company as the mechanism to drive it.  In 
2003, a Gallup survey offered to all staff, but only completed by 48%, indicated low 
engagement compared to worldwide benchmarks.  Each year of the culture survey to 
measure engagement saw an increase in both participation rates (79% in 2010) and 
agreement with the levels of connection (from 69% in 2007 to 89% in 2010).  This 
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was achieved in the challenging competitive environment (depicted in Figure 42) and 
provided the resilience to respond to the global financial crisis, skyrocketing fuel 
prices, the crash of an aircraft at Perpignan, Christchurch earthquake, and the Japanese 
tsunami.  
5.4 Case Study 2 – Air New Zealand - Analysis 
5.4.1 RQ1 – Impact of Complexity 
Research Question 1 
Does complexity influence an organisation’s ability to remain in its existing state 
(morphostasis) or to change to another state (morphogenesis) when it is the subject 
of transformative intervention? 
 
The Air New Zealand programme of work provided 101 events and their 
structural elaboration is illustrated in Figure 43.  These events are analysed in the 
following section to determine the impact complexity has on IS-driven organisational 
transformations. 
 
Figure 43 - Air NZ Structural Elaboration Distribution 
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The pilot study of the IDES programme indicated the coding protocol and case-
node classification approach was able to highlight relationships and possible resolution 
of the research hypotheses.  The method was replicated in this case study of Air NZ 
with a more significant number of events available.  The following section analyses 
the events to determine the effect of complexity in the Air NZ programme. 
Figure 44 represents events that have been classified as either complex or not 
and mapped against their associated transition state (morphostatic indicating no change 
or morphogenic indicating a change).  The graph highlights the cumulative frequency 
of complexity components in the Air NZ case and that the largest proportion of 
transformed events was for complex ones.  The individual complexity attributes 
(Figure 45) are not mutually exclusive and the majority of those events coded as 
complex had components for both Behavioural heuristic  and Fitness landscape, 
suggesting a strong link between the strategic drivers of the heuristic (e.g. executive 
focused systemic thinking and self-reflection) and primal concerns of the new 
landscape (e.g. availability of resources).  In addition, the number of complex events 
that did not undergo morphogenesis (10 out of 92) was consistent with the contention 
(ii) above that complexity has a mitigating effect on intervention strategies.  The 
emphasis in the analysis of mechanisms (section RQ2) has identified a range of 
strategies employed to mitigate or supplement the complexity attributes depending on 
their contribution to either assist or hinder the transformative process. 
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Figure 44 - Air NZ Impact of complexity 
 
Figure 45 - Air NZ Frequency of complexity attributes 
Again, as required by critical realist approach, the search for the most feasible 
justification requires consideration of the range of possible explanations.  These 
options include: 
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a) Random variation 
The sample size of the Air NZ case provides confidence that the event 
outcomes are significant.  However, one cannot discount random variation 
simply on the basis of population size, and profiles of events that display 
complexity characteristics must be compared to those that don’t.  To test the 
degree of randomness, the following runs tests were performed: 
i. A claim to non-randomness can be made if all events are anticipated 
to be morphogenic (or morphostatic): 
h0 = Events will be morphogenic. 
h1 = Events will not be morphogenic. 
 
Considering the binary nature of the experiment (either morphogenic of 
morphostatic) suggesting a double ended confidence area.  For a 5% confidence 
interval double-tailed, the p-value of 0.109 was at the boundary (5.45%) of confidence 
that h0 was rejected.  Hence, this was not a random series of events and indicating some 
mechanisms are at work influencing the event outcomes.  The results do support the 
likelihood that the outcome was not due to randomness. 
ii. The reflective comparison of Complex and Structural Elaboration 
combining the two constructs shown in Figure 44 - Air NZ Impact of 
complexity: 
h0 = the combined effects of complex events and their structural 
elaboration is randomly distributed. 
n = 101 E(R) = 30.584
n0 = 18 Var(R) = 8.456
n1 = 83 StDev(R) = 2.908
R = 27 Z = -1.233
µ = 0.92 p-value = 0.109
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h1 = the combined effects of complex events and their structural 
elaboration is a consequence of a persistent influence (i.e. it is not 
randomly distributed). 
 
The p-value 0.030 indicates strong rejection of h0 supporting (i) above.  Hence, 
the statistical significance of the runs tests indicates randomness is not a plausible 
explanation of the results for the Air New Zealand case and since the test was against 
complexity constructs, it was a likely source of the observed behaviour. 
b) Level of agency (or organisational context) may be a determinant of 
organisational transformation.  One would be surprised if in a planned 
programme of intervention for change that Organisational Influences are not 
significant.  This was borne out in the comparison of structural elaboration 
with the level of agency represented in Figure 46.  What is more interesting 
is the representation of Global Influences, Actor Influences and Technology 
Influences in state rigidity.  This would indicate that failure in technology 
implementation does play a role in preventing organisational transformation 
while self-interested actors and some global conditions may have a 
stabilising impact, thus causing organisational morphostasis.  Hence, some 
components of the level of agency provide an indication of the source of 
enabling or preventing organisational transformation. 
n = 101 E(R) = 20.604
n0 = 90 Var(R) = 3.647
n1 = 11 StDev(R) = 1.910
R = 17 Z = -1.887
µ = 0.08 p-value = 0.030
 Chapter 5: Case Study Narratives and Analysis 197 
 
Figure 46 - Air NZ Contribution of Level of Agency to Transition States 
c) Structural conditioning reflects the influence and interactions of agents (both 
human and structural) and their ability to enable certain actions and 
discourage or penalize others (Cuellar, 2010).  Figure 47 shows the 
comparison of structural elaboration with the structural conditioning.  Events 
were predominantly morphogenic and the graph does not provide any 
particular insight into causality of structural conditioning in isolation of other 
possibilities.  Since some of the events, subject to Agent power, remained 
unchanged, the role of this (either as a force for stability or instability) may 
be significant.  The agent role in each of these was either deceptive or not as 
positive as seen from comment snippets below: 
“the product was essentially over sold to us… a long way from what was 
being promised” 
“And I ended up in another team that are very dramatic cost cutting…this 
was going to be a terrible era under this new guy” 
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Figure 47 - Air NZ Structural Conditioning and Transition States 
d) Social interaction was a reflection of the effort expended to effect change or 
maintain the status quo and may result in realignment of agent relationships 
and resource allocation (Cuellar, 2010).  Figure 48 illustrates the comparison 
of structural elaboration with the social interaction.  The state changes 
associated with interaction elements (Active social conditioning and Passive 
social conditioning) reveals a pattern signifying a relationship or causal 
connection as suggested Archer (1998) in her basic morphogenetic/static 
cycle.  The significance of a set of events not coded as influenced by 
structural conditioning and remaining morphostatic is that it may be a 
necessary pre-cursor (but not deterministic) for transformation to occur.  The 
complexity inherent in the interrelationships of social systems prevents the 
identification and coding of all social conditioning activities and was 
reflected in the number of unassigned events that transformed.  A pervasive 
organisational social influence exists in the form of norms and culture that 
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provide passive social conditioning, without being able to be directly 
associated with individual micro events in this study. 
 
Figure 48 – Air NZ Social Interaction and Transition States 
e) Use of transformational levers has been identified as a means to address 
organisational and structural problems (Meadows, 1999).  The comparison 
of structural elaboration with transformational levers is illustrated in Figure 
49.  The distribution of outcomes resulting from the range of levers does not 
provide further insight into the impact of complexity in the Air New Zealand 
programme.  However, it does show that each of the levers was associated 
with a successful change of state suggesting they are the basis of mechanisms 
to be investigated in the following section.  The only anomaly appears to be 
the effectiveness of Feedback and learning, which was associated with 
significant number of events (slightly more than 7%), yet has a lower 
transformation rate (57%) than the other predominant levers (>83% average 
across all events).  The following event sits in the context of a technology 
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implementation failure, which was responsible for each of the morphostatic 
entries. 
“And perhaps there are some learnings for us in terms of adopting those 
rather than thinking quite arrogantly that no we need to change the software 
to suit our own processes.” 
Of interest is that in later technology developments, a more detailed approach 
to cost benefit analysis of build versus buy was undertaken, but in the context 
of a wider objective to simplify the customer experience, which was much 
harder to quantify.  Again, this supports Snowden’s (2002) observation of the 
significance of retrospective coherence in complex matters.  The problem 
with exploiting this newfound capability was that it was unlikely that an 
identical scenario will again present itself. 
 
Figure 49 – Air NZ Transformation Levers and Transition States 
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The construct analysis above, based largely on graphical representation, 
provides support for the hypothesis that complexity does influence IS-driven 
organisational transformations.  A plausible explanation of the relationship between 
complexity and structural elaboration in Figure 44 is that a wide range of well-thought-
out strategies are required to overcome the resistance to organisational transformation 
afforded by complexity of the system.  These strategies would incorporate agency 
(with special attention to technological agents), active social conditioning and 
transformation levers with a lesser emphasis on structural conditioning. 
In the Air NZ programme, these strategies were not specifically documented or 
planned by the executive team.  The identification and wide indoctrination of the four 
brand characteristics (“Welcome as a Friend”, “Can Do”, “Being Yourself” and 
“Sharing Your NZ”) set the overall direction and momentum for the programme.  
Individual strategies appeared to result from responsible managers combining best-
practice models, experimentation, lessons learned (although the feedback and learning 
attribute is associated with a relatively higher rate of morphostasis) and in some cases, 
serendipity appears to have played some part.  The following section looks at the 
combination of the constructs in more detail in order to better identify/understand the 
mechanisms at work. 
5.4.2 RQ2 – Mechanisms for Transformation 
Research Question 2 
What are the possible generative mechanisms that either cause an organisation, 
under pressure to transform, to remain in its existing state (morphostasis), or to 
change to another state (morphogenesis)? 
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A visual representation of the case-node classifications using tree maps indicates 
the relative contribution of individual parts of the event relationships.  The initial view 
in Figure 50 suggests a large proportion of the events in the Air NZ programme lead 
to state changes (yellow and green colouration). 
 
Figure 50 - Air NZ Tree Map - Relative Proportion of Transformation vs Complexity 
Shifting the focus to those events that display a change of state, a more dense 
view of all component contributions can be seen.  The entire map shown in Figure 51 
is too busy to provide conclusive evidence that one or more of the constructs was 
responsible for state changes.  However, even at this degree of granularity, it was clear 
active social conditioning (orange), new discourses and new challenges 
(yellow/orange) and experimentation (red) are prominent in changed complex events.  
Technology influences (pink) are clearly present in both morphogenic and 
morphostatic groupings suggesting a bimodal dependency based on this construct.  The 
following section investigates the range of possible combinations of constructs to 
establish the likely causal mechanisms at play in this successful organisational 
transformation. 
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Figure 51 - Air NZ Tree Map - All constructs and attributes 
From this point onwards, the tree maps will only include the events coded as 
complex since the goal was to identify the causal mechanisms at play either facilitating 
or hindering organisational transformation in a complex environment.  This approach 
only removed nine coded events, eight of which are unassigned and of no value in 
analysis and one coded as not complex.  A view of individual construct-attribute 
combinations provides the following insights: 
1. Level of agency (Figure 52) supports the expected contribution of organisational, 
and group influence (since a responsible person had responsibility to enact the 
change strategy and the organisational vision was reflected in the group 
behaviours) as they are uniquely represented in the complex transformation events, 
but not in those that are not transformed.  Actor influences are spread across both 
outcome domains and reflect the influence of the leaders (pushing for change) but 
meeting resistance from some individuals who were not convinced to support the 
transformation.  Technology influences are also split and reflects the real impact of 
unsuccessful technology implementation on overall change.  Not all the 
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information system projects were successful and the distribution shows it as the 
predominant attribute in unsuccessful complex event outcomes.  Global influences 
are also split as some of the drivers for change were influenced in a positive way 
(e.g. the ability to enter alliances with major airlines to share information system 
development costs) while others had a negative impact with no ability to mitigate 
(e.g. global financial crisis).  Consequently, the search for causal mechanisms of 
positive organisational transformation was directed to: 
 persistent organisational and group influences (such as clear vision and 
responsive culture), 
 capability of technology decisions and implementation, and 
 a sensitive antennae to detect individual actor and global influences that 
feedback and respond to align with the organisational goals (i.e. positive 
reinforcement for supportive behaviours and negative feedback for 
hindering behaviours). 
 
Figure 52 - Air NZ Agency construct for complex events 
2. The structural conditioning construct provides a consistent representation of 
attributes (agent structure, agent power and unassigned) across transformed and 
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non-transformed events (Figure 53).  Although not definitive, a likely explanation 
is that both power and structure are present in social systems and an 
interview/document analysis method are unlikely to reveal mechanisms either 
responsible for change or stability.  This is an area for future research where more 
in-depth social network analysis is needed to ascertain which aspects of power and 
structure support change and which support stability.  Causal mechanisms may be 
present, but in this case study, none of the participants identified power and 
structure as a focus of their intervention.  (Structural conditioning events were 
coded according to situations that referenced power, such as positions of authority, 
and structure, such as reference to organisation charts). 
 
Figure 53 - Air NZ Structural Conditioning construct for complex events 
3. Social interaction attributes (social conditioning – passive, social conditioning – 
active and unassigned) provides a picture where social conditioning – active (red) 
has a predominant presence in transformed complex events (Figure 54). 
Unassigned (i.e. no social interaction was obvious/coded in the event) appears to 
have a disproportionate representation on all events.  This may indicate social 
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conditioning was embedded in regular social interaction to the degree that it was 
not overtly referenced in the interviews, but may equally reflect that none took 
place as a device to support organisational transformation.  The fact that social 
conditioning – passive (orange) was present in unchanged state events (but not to 
the degree of unassigned) supports a contention that they are unlikely to have 
causal powers in transformative programmes.  Hence, the social conditioning – 
active was a prime location for determination of causal mechanisms. 
 
Figure 54 - Air NZ Social Interaction construct for complex events 
4. The attributes associated with the transformation levers construct is displayed in 
Figure 55.  These attributes reflect a broad representation of actual efforts by senior 
executives in Air NZ to facilitate the desired changes even though they rely on 
flawed assumptions fused in contemporary approaches to discontinuous change 
(By, 2005).  In this figure, the combined impact of innovation was highlighted 
through new discourses (the blueprint for a better future), new challenges (the 
things that must be addressed to prevent organisational obliteration) and 
experimentation (insightful testing of the organisational landscape).  The new 
discourses attribute was not represented in the morphostatic events, which suggests 
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it is a suspect in transformational causality.  New challenges may not lead to 
morphogenesis since although stretch goals can energise and direct attention to 
new possibilities, they are often very difficult to achieve and may be counter-
productive (Sitkin, See, Miller, Lawless, & Carton, 2011).  Nevertheless, new 
challenges are still a consideration in seeking causal mechanisms and the similarity 
with energy flow into the system increases the possibility of causality.  The third 
attribute, experimentation, is also a good prospect for transformation even though 
the nature of such activity implies a degree of failure (morphostasis) since by its 
very nature, the outcome was somewhat unpredictable (or it would not be an 
experiment).  Trial and error is a legitimate strategy when it is unclear what 
decision will lead to what outcome. 
 
Figure 55 - Air NZ Transformation Levers construct for complex events 
Further investigation of seven other permutations based on the Agency construct 
were performed to tease out the possibility of dependency or mutual co-contribution 
of the combinations.   
5. Considering Figure 56 - Air NZ Agency + Structural Conditioning, for those events 
that were transformed: 
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a. Agent structure and power are equally distributed within organisational 
influences suggesting neither have a predominant role within this grouping. 
b. As expected, agent power was dominant in the actor influences partition and 
probably reflects the similarity of definition of the two attributes and may 
be considered self-fulfilling. 
c. The group influences attribute has a strong association with agent power, 
which may suggest organisational norms/culture/structure (reflected in the 
agent structure relation) was not as influential as anticipated. 
d. Successful technology influences appear not to need agent power – indeed 
a predominance of it reflects a lower transformation ratio. 
e. Global influences appear to support transformation when agent structure 
was predominant. 
f. Organisational and global influences appear to have similar profiles for the 
distribution of structural conditioning attributes. 
 
Figure 56 - Air NZ Agency + Structural Conditioning 
6. Considering Figure 57 - Air NZ Agency + Social Interaction: 
a. Active social conditioning was present in all partitions representing a 
transformed state without being exclusive and was not present in non-
transformed states.  Hence, it is likely to be independent of the agency type. 
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b. Technology influences are predominantly unassigned suggesting the nature 
of the transformed events were approached as technical builds (based on 
engineering type specifications) rather than highly involved behavioural 
design specification.  The utilisation of global booking systems (required 
for integration across international airlines) diminishes the opportunity to 
build independent functionality.  The unsuccessful implementations 
reflected attempts to innovate and be first-to-market as an individual airline. 
c. Organisational and global influences appear to have similar profiles for the 
distribution of social interaction attributes. 
 
Figure 57 - Air NZ Agency + Social Interaction 
7. Considering Figure 58 - Air NZ Agency + Transformational Levers, for those 
events that are transformed: 
a. The organisational, group, technology and global influence partitions are 
predominately occupied by the “new” grouping (new discourses, new 
challenges and experimentation). 
b. Actor influences has a broad incorporation of transformational lever 
attributes. 
c. The proportion of representation of experimentation in the technology 
influence was higher than for the other influencers. 
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d. Although present in transformed technology events, feedback and learning 
has a relative high representation in technology events that did not 
transform. 
 
Figure 58 - Air NZ Agency + Transformational Levers 
8. Considering Figure 59 - Air NZ Agency + Structural Conditioning + Social 
Interaction, for those events that are transformed: 
a. The organisational, group, and global influence partitions have similar 
representations of power, structure and social conditioning with no 
combination being distinctly causative. 
b. Agent power completely determines the actor influence-passive social 
condition association. 
c. For events that did not transform, social conditioning was totally absent 
(unassigned) in the technology partition and has a predominant association 
with the agent power attribute. 
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Figure 59 - Air NZ Agency + Structural Conditioning + Social Interaction 
9. Considering Figure 60 - Air NZ Agency + Structural Conditioning + 
Transformational Levers, for those events that are transformed: 
a. All of the agency partitions are predominately occupied by the “new” 
grouping (new discourses, new challenges and experimentation). 
b. A contribution by feedback and learning and reward systems arises in the 
agent structure – organisational influence partition and absent in the agent 
power grouping while the opposite was true for the agent structure – actor 
influence partition. 
 
Figure 60 - Air NZ Agency + Structural Conditioning + Transformational Levers 
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10. Considering Figure 61 - Air NZ Agency + Social Interaction + Transformational 
Levers, for those events that are transformed: 
a. The “new” grouping (new discourses, new challenges and experimentation) 
predominately occupies all of the agency partitions. 
b. Active social conditioning was dominant in all except the technology and 
societal influences partition.  However, it was not identified in the events 
that did not transform. 
 
Figure 61 - Air NZ Agency + Social Interaction + Transformational Levers 
11. Considering Figure 62 - Air NZ Agency + Social Conditioning + Structural 
Conditioning + Transformational Levers, for those events that are transformed: 
a. The “new” grouping (new discourses, new challenges and experimentation) 
predominately occupies all of the agency partitions. 
b. Agent power was highly associated with active social conditioning. 
c. The energy flow attribute causes a small deviation in the dominance of the 
“new” grouping of transformation levers and was always associated with 
the active social conditioning attribute. 
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Figure 62 - Air NZ Agency + Social Conditioning + Structural Conditioning + Transformational 
Levers 
This closer view on the agency construct did not reveal a smoking gun in the 
quest for the mechanisms responsible for causing or hindering organisational 
transformation.  However, it is clear that technology influences are quite independent 
of the other attributes in the agency construct.  Further, although global influences had 
the potential to be highly disruptive (and are responsible for many points of pain for 
the Air NZ executive such as the global financial crisis), the relative contribution to 
either morphogenesis or morphostasis was significantly less than internal influences 
(organisational, actor, group influences).  In many ways, organisational and group 
influences replicated each other to the degree that keeping them as separate attributes 
does not assist in identification of the elusive mechanisms.  Similarly, attributes of the 
societal influences construct (such as identity as a Kiwi) are present, but again did not 
dominate in any material way and was unlikely to be the unique source of causality. 
To complete the full range of construct permutations, four combinations of the 
remaining structural conditioning, social interaction and transformation levers are 
investigated below. 
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12. Consider Figure 63 - Air NZ Structural Conditioning + Social Interaction, for those 
events that are transformed: 
a. The unassigned attribute has an unexpectedly disproportionate 
representation for the social interaction construct.  This does not mean 
social interaction was not present.  Rather, in the discourse with the 
executive, when no specific reference was made to the social components, 
they are not able to be coded.  However, the work environment was a 
particularly social one (people worked in teams) but did not feel the need to 
expand on the “normal” social activities of their work.  The culture of 
performance was pervasive (people working long hours and setting their 
own goals), but not overt in those events not coded as such. 
b. Active social conditioning was dominant as would be expected from a strong 
transformative leader so the alignment with agent power was very high for 
transformed events, but was absent from non-transformed events. 
c. Agent structure has a large unassigned attribute and reflects the nature of 
both policy and role definition, both of which are coded to this attribute. 
d. Active social conditioning was not present in events that are not transformed 
suggesting it again indicates a basis for causality was linked to it while 
passive social conditioning was present across transformed and non-
transformed events suggesting it was unlikely to be contributory. 
 
Figure 63 - Air NZ Structural Conditioning + Social Interaction 
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13. Consider Figure 64 - Air NZ Structural Conditioning + Transformational Levers, 
for those events that are transformed: 
a. The representation of transformational levers across both agent power and 
structure in the transformed events was very similar.  However, note the 
distinction determined by agency with respect to feedback and learning and 
reward systems in paragraph b above. 
b. Energy flow was present in the transformed events, but was absent from 
those that did not transform. 
 
Figure 64 - Air NZ Structural Conditioning + Transformational Levers 
14. Consider Figure 65 - Air NZ Structural Conditioning + Social Interaction + 
Transformational Levers, for those events that are transformed: 
a. This relationship map again highlights the dominance of active social 
conditioning and its relationship with agent power. 
b. Energy flow was also strongly associated with active social conditioning. 
c. The predominant “new” transformational levers were distributed broadly 
across the structural conditioning and social interaction constructs. 
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Figure 65 - Air NZ Structural Conditioning + Social Interaction + Transformational Levers 
15. Consider Figure 66 - Air NZ Social Interaction + Transformational Levers, for 
those events that are transformed: 
a. Active social conditioning was dominant and the significance of unassigned 
social interaction was highlighted (see paragraph 12a). 
b. The “new” grouping was present in this representation. 
c. Energy flow was aligned with active social conditioning. 
d. Feedback and learning was equally associated with transformed events and 
non-transformed ones. 
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Figure 66 - Air NZ Social Interaction + Transformational Levers 
Analysis of the final four construct combinations reinforced some of the findings 
of the relationships associated with the agency construct in paragraphs 5-11 above.  
They reinforced the relative dominance of active social conditioning, its strong 
association with agent power, and the commonality of the “new” grouping of 
transformational lever attributes (new discourses, new challenges and 
experimentation).  It also highlighted the need to view the correct level of stratification 
to balance the degree of generalisation against useful granularity.  This is illustrated 
by the role of reward and feedback and learning when incorporated with agency, 
which shows tight binding with structural conditioning at the organisational level but 
with agent power at an actor level. 
The final point worthy of consideration is the management of assumptions since 
in a complex environment the unknown unknowns may have a severe effect on 
analysis.  The unassigned attributes in social conditioning may be significant with 
many possible explanations.  In addition, the role of apparent outliers (such as energy 
flow into the system) is likely to represent some of the white noise that concerned 
Gerrits (2008) when coping with complexity.  The patterns that emerged from this 
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analysis suggest complexity has an impact on organisational transformation and that 
intervention strategies can be used to trigger the relevant mechanisms to enable 
morphogenesis.  Before detailing these further in the discussion chapter, a short 
digression is taken to decide if a catalogue of consistent strategies/triggers 
(transformational levers) is possible for complexity attributes. 
5.4.3 Catalogue of Strategies for Complex Events 
Air NZ executives employed a diverse range of strategies to maintain momentum 
in the transformation programme.  The following section looks at these based on their 
alignment with particular complexity attributes to determine whether particular 
strategies may be more effective than others.  This may assist in a practical way to 
understand why mechanisms activate, remain latent or have some influence without 
the effect being evident.  
1. Consider Figure 67 - Air NZ Complexity Taxonomy - Behavioural heuristic: 
a. Significant disruptive events that drive organisational transformations 
generally create behaviours reflected in the normative/cultural domain 
requiring energy to remove agent resistance to change (Willmott, 1997).  
These features (beliefs and values, norm circles, anxiety, generic behaviours, 
individualism and conformity) are not dominant in the Air NZ transformation 
programme. 
b. The approach to design a fresh organisation was revealed in the major 
systemic thinking and self-reflection behaviour using levers referred to earlier 
as the “new group” (new discourse, new challenges and experimentation). 
c. The accepted practices of the airline industry (domain specific behavioural 
heuristic) are also confronted by using the “new group” levers. 
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d. Although inspiration included the “new group” levers, experimentation and 
energy input are more prominent than their usual representation in the “new 
group”. 
Events that failed to transform have a significant inclusion of the feedback 
attribute.  This does not diminish it as a useful lever.  Rather it suggests feedback 
requires a greater pressure from the “new group” of levers to overcome the 
morphostatic threshold or that it was actually playing a useful role in buffering a 
system tending to chaos under the influence of some positive feedback process. 
 
Figure 67 - Air NZ Complexity Taxonomy - Behavioural heuristic 
2. Consider Figure 68 - Air NZ Complexity Taxonomy - Fitness Landscape: 
a. Emergent behaviour enabling adaptation has a different profile of the “new 
group” of levers as well as representation from all coded attributes.  The 
impact on the system by new discourses indicates the self-sustaining power 
of positive feedback. 
b. The major strategy successful for competition was to experiment.  The 
absence of energy input to address competition is consistent with the fitness 
landscape theory in complex adaptive systems, which suggests the better 
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landscape is one with reduced competition.  This landscape was identified by 
testing the water through experimentation, not adding energy to the system.  
It also includes awareness of the white noise though attending to feedback. 
c. Availability of resources appears in both transformed and static events with 
new challenges the predominant attribute in both.  Energy input (such as an 
injection of funds) does improve the resource pool to assist the change process 
(not present in no-transform).  The proportion of feedback in the no-transform 
suggests discourse alone is not sufficient to force morphogenesis. 
d. The unassigned attribute has a similar profile to competition (without new 
challenges) suggesting the better landscape may not be much different from 
the existing environment, but that new discourse combined with 
experimentation and feedback will make the organisation more sustainable 
even in the absence of threats (similar to continuous improvement). 
e. Requisite variety has a similar profile to emergent behaviour without new 
discourse attributes suggesting it was simply a subset of that partition (i.e. the 
required capability will emerge as the new challenge, experimentation, 
energy input and reward systems levers are applied). 
f. Collaboration and learning appears in both transformed and static events 
with the difference being the presence of experimentation in morphogenesis 
suggesting new learning has to be tried and assessed before it becomes 
effective. 
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Figure 68 - Air NZ Complexity Taxonomy - Fitness Landscape 
3. Consider Figure 69 - Air NZ Complexity Taxonomy - Organisational Capability: 
a. The existing structure of an organisation (roles, policies practices) may be a 
significant hindrance to transformation (Willmott, 1997).  This was supported 
by the large proportion of complex events coded as historical actions in the 
Air NZ programme.  Successful transformation of these was achieved through 
the “new group” levers supplemented by energy input and feedback.  This 
combination seems practical as it gives the opportunity to engage with the 
staff responsible for changing existing routines. 
b. The relatively large unassigned attribute would not normally be a concern 
since it suggests the events coded do not relate to organisational capability 
complexity construct.  However, they are also highly represented in the static 
events suggesting there may be another attribute of organisational capability 
that has not been identified in the literature38.   
                                                 
38 Identification of “new” complexity attributes was outside the scope of this project. 
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c. Strategies employed in heuristics in decision making (no prescribed historical 
approach) are similar to those for historical actions safe-fail experimentation 
but with a greater proportion of experimentation.  This was predictable since 
safe-fail experimentation is a recommended approach to dealing with 
complex events (Snowden, 2007). 
 
Figure 69 - Air NZ Complexity Taxonomy - Organisational Capability 
4. Consider Figure 70 - Air NZ Complexity Taxonomy - Patterns of Connections 
and Figure 71 - Air NZ Complexity Taxonomy - Information: 
a. The notable outcome from these representations was the low proportion of 
events that displayed attributes of the patterns of connections and information 
complexity constructs. 
b. Transformational events are referenced as having minimal planning on 
several occasions with a goal to remove complexity from the system from 
both customer and employee perspectives.  Hence, even though a complex 
pattern of social connections and information pathways may have existed at 
the individual agent and team levels, the focus of the initiatives were aimed 
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at organisational outcomes and relied on existing networks to ensure activities 
across all levels reflected the espoused brand characteristics.   
 
Figure 70 - Air NZ Complexity Taxonomy - Patterns of Connections 
 
Figure 71 - Air NZ Complexity Taxonomy - Information 
In summary, the predominant lever used was new discourses, motivations and 
interests (organisational).  It was never used in isolation and its combination with new 
challenges and goals, or change necessity and experimentation (trial and error), to 
form the “new group” of levers may be effective in organisational transformation.  
Chapter 6 will further articulate the relationships between triggers (how to wake the 
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sleeping dragon), the context (the dragon’s preferred habitat) and the mechanism 
affording the transformation (the dragon).  The following section analyses the third of 
this series of case studies where data was gathered using an ethnographic approach as 
a basis for confirmatory study. 
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5.5 Case Study 3 – QUT Transform Initiative 
Although the disruptive innovations in tertiary education had been on the horizon 
of QUT strategists for some time, a decision was made in mid-2013 to commit to a 
transformation programme aimed at a self-determined change to what Jackson (2013) 
refers to as the “long established order” of tertiary institutions.  A small amount of 
seed funding was provided to trigger early adopters and research into technology 
supported practice in the area of corporate professional development.  The QUT 
Transform Initiative (QUT-TI) commenced soon after with significant events 
including the formation of the Learning and Teaching Transformation (LTT) team, 
seed funding of teaching innovations, publication of the Blueprint 4 (QUT, 2014) 
document and the 2015 release of a video and support materials for the Real World 
Learning 2020 Vision (QUT, 2015).  The focus of this case study covers the period 
July 2013 – June 2015.  An ethnographic approach was used for data collection since 
the programme of work was in progress and any other research approach may unduly 
influence the validation of the research findings.  Data was extracted from the series 
of published artefacts, observations of workshops/activities and eight formal 
interviews with staff in the LTT team and executive. 
Given the strategic significance of the initiative, an early decision was made to 
incorporate a wide range of stakeholders including academic and professional staff.  
The governance structure (Figure 72) reflects the priority with the Vice-Chancellor’s 
Advisory Committee (VCAC) assigning joint sponsorship to the Deputy Vice-
Chancellor (DVC) Technology, Information and Learning Support (TILS) and DVC 
Learning and Teaching (LT).  The primary role of governance then fell on the 
Transform Leadership Group (TLG), which was composed of the two DVC’s, Director 
e-Learning and the Director Learning Services.  The initiative was operationalised by 
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the LTT, headed up by the Director Learning Services and supplemented by a number 
of professional and academic staff seconded and/or engaged in either full-time or part-
time roles for a variety of periods.  All faculties contributed “fellows” to the initiative 
and commenced product development supported by professional staff such as learning 
designers in an attempt to develop a model as a prototype for future teaching and 
learning practices. 
 
Figure 72 - QUT Transform Initiative Governance Structure 
The Transform Initiative was promoted to staff via the extensive formal 
communications activities already in place at QUT.  These included Vice-Chancellor 
(VC) briefings, faculty meetings and school newsletters.  A blog commenced to 
supplement the existing arrangements.  However, as reflected in Figure 73, the blog 
did not create a sustained or broad audience. 
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The timelines for product development were initially very ambitious with some 
consideration of getting to market by February 2014.  However, once the LTT became 
fully functional (fellows and designers recruited and settled in), a more rationally 
determined schedule emerged.  There was a general appreciation that the 
transformation was unlikely to be achieved via a fixed schedule and that some form of 
agile approach would be best suited to the initiative.  By the end of 2013, a significant 
amount of foundation work had been performed and included development of a 
conceptual framework and draft business models.  Module development commenced 
across six faculties, research was carried out on contemporary learning ecologies, a 
number of formal briefing sessions were held with university staff, and students were 
engaged to develop an understanding of preferred learning styles. 
 
Figure 73 - Transform Blog Statistics 
Over 2014, effort was directed at assisting academic staff to develop products 
suitable for release as (small) packaged modules and their associated assessment.  
Even though lessons were learnt in the 2013 pilots about the appropriateness of on-line 
courses (such as the practicality of offering nursing practice) and the effort required to 
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get these to production quality, 2014 output was lower than anticipated.  Given the 
majority of the fellows efforts were part-time and they also had teaching and other 
duties to attend to, the output was not sufficient to offer a saleable product to the 
corporate market. 
During the 2014 period, whole-of-university cultural change efforts were 
increased.  The opportunities provided by the now maturing Massive Open Online 
Course (MOOC) technologies were clearly gaining attention of the DVC (CPP) as 
illustrated by the first level distribution of a single research article represented in 
Figure 74.  The tracking of second level distribution suggests it found its way to a 
significant proportion of the staff. 
The development of the Blueprint 4 provided a framework for the modernisation 
of the university through realignment of the composition of the student population, 
strengthening learning outcomes, reputation, sustainability and sense of community 
while Transform “focused on the significant expansion of ongoing professional 
education at QUT” (Coaldrake, 2015).  Individual faculties and pockets of teaching 
and professional staff tested local innovations such as gamification of lessons, 
interactive video production, social media communities and learning analytics.  
However, none of these innovations successfully ported to the Transform product 
(specifically the corporate professional education suite) even though they may have 
trialled successfully in the classrooms. 
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Figure 74 - DVC (CPP) email distribution with respect to MOOC technology 
2015 became the period of transition from the developmental stage to field-
testing.  The design specification for the delivery platform was in its infancy and a set 
of requirements and hypothetical user stories were prepared in order to encourage 
vendors to tender for the new system.  Although the conceptual design was based on 
ease of enrolment, participation and assessment, the reality was that the product of best 
fit (the one selected and implemented) was far from fit for purpose as it was deficient 
in a number of key functions.  A pilot of seven modules across two discipline areas 
was run with alumni (seen as friendly and likely to be a key source of future clientele).  
It was used to gauge the useability of the student/technology interface, behaviours of 
students in this environment and the appropriateness of the learning modules.  The 
results of the pilot were being evaluated at the end of this study, but early indications 
were that students found it difficult to enrol (less than 40% of the students who 
indicated an intention to participate did not actually engage) and that a significant 
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behaviour was the quick navigation to the assessment activities.  Analysis of this data 
by the LTT led them to two distinct conclusions.  The first was that the missing 
functionality of the learning management system was affecting its useability and hence 
reflected non-engagement and feedback indicating its relative complexity.  The second 
was that although learning design had focused on innovative methods of delivery, a 
matter that influenced the ability to realise saleable products during 2014, this may not 
be a concern of corporate professional education students.  Based on the assessment 
activity seeking behaviour of the pilot students, a likely explanation is they appear to 
be seeking some form of certification in preference to an innovative learning 
experience (but this needs to be tested). 
The status of the Transform Initiative is that the LTT were focused on making 
sense of the data collected during the pilot.  In addition, early indications were that any 
measurable transformation of teaching and learning practice had not spread widely 
through the university.  Subsequently, a new focus for the LTT emerged.  It was 
divested of the corporate professional education (CPE) responsibility with the 
establishment of a commercially focused Graduate and Professional Education (GPE) 
driven by the DVC (CPP), which involved all educational activities except 
undergraduate and research courses.  This progression from the experimental 
environment of CPE was appropriate since it is free of the many regulatory policies 
that apply to the broad church of publicly funded university courses.  It provided the 
sandpit for LTT to develop and test products and processes, which continued to be 
developed based on commercial viability.  The new focus of LTT turned to the future 
models of learning and expanded application to the whole university.  Early indications 
are that future models of learning are more concerned with learner relationship 
management, where the university provides the tools and experiences that best align 
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with individual learner requirements.  This may be traditional face to face, but 
incorporate social media and gamification, learning analytics and a variety of other 
supported learning environments.  It would reflect QUT’s Real World Learning 2020 
Vision to connect with learners, be flexible, adaptable and facilitated by modern 
technologies. 
 
Figure 75 - Transition of Transform to GPE and Learning Futures – Adapted from unpublished 
working papers. 
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5.6 Case Study 3 – QUT Transform Initiative - Analysis 
5.6.1 RQ1 – Impact of Complexity 
Research Question 1 
Does complexity influence an organisation’s ability to remain in its existing state 
(morphostasis) or to change to another state (morphogenesis) when it is the subject 
of transformative intervention? 
 
Data collection to investigate the QUT Transform Initiative employed an 
ethnographic approach as a confirmatory case study, since it was a work-in-progress 
(unlike the earlier case studies that were completed).  This approach provided the 
opportunity to track the programme from very early in its life-cycle to the point where 
the initiation phase was able to be reviewed allowing a decision to be made by the 
executive on the future direction of the initiative. 
The QUT Transform Initiative programme of work provided 60 events and their 
structural elaboration is illustrated in Figure 76.  These events were analysed in the 
following section to determine the impact complexity has on IS-driven organisational 
transformations. 
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Figure 76 - QUT-TI Structural Elaboration Distribution 
Figure 77 represents events that were classified as either complex or not complex 
and mapped against their associated transition state (morphostatic indicating no change 
or morphogenic indicating a change).  The graph highlights the cumulative frequency 
of complexity components in the QUT Transform Initiative case with the largest 
proportion of transformed events not assigned a structural elaboration attribute.  This 
was entirely expected since the programme was in its initial stage with event outcomes 
unable to be identified.  The individual complexity attributes (Figure 78) were not 
mutually exclusive so the total attributes exceed the number of events.  The distribution 
profile is very similar to that for the Air NZ case (Figure 45) with: 
1. the majority of events coded as complex having components for both 
behavioural heuristic and fitness landscape suggesting a strong link between 
the strategic drivers of the heuristic (e.g. executive focused systemic thinking 
and self-reflection), and  
2. primal concerns for the new landscape (e.g. availability of resources). 
Additionally, the number of complex events that did not undergo morphogenesis 
(13 out of 30) was consistent with the contention in section 5.4.1 that complexity has 
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a mitigating effect on intervention strategies.  The emphasis in the analysis of 
mechanisms (section RQ2) has identified a range of strategies employed to mitigate or 
supplement the complexity attributes depending on their contribution to either assist 
or hinder the transformative process. 
 
Figure 77 - QUT-TI Impact of complexity 
 
Figure 78 - QUT-TI Frequency of complexity attributes 
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The predominance of events coded as complex again reflects the nature of events 
discussed in interviews and reported in formal communications.  However, even the 
small number of non-complex events tended to morphogenesis as projected in section 
4.3.4.2.  The hypothesis that events will tend to morphogenesis under the influence of 
proper transformative mechanisms was consistent with the ratio of changed to stable 
to unassigned (12:13:35).  The implication is that time under the transformative 
influencers is an important criterion for mechanisms to be effective and that after 
sufficient time the unassigned events may also tend to morphogenesis.  The time 
construct was not identified as contributory in either the pilot study of IDES or the Air 
NZ exploratory study.  However, in hindsight, in the Air NZ case, the need to apply 
influence in a consistent manner was present as the organisational influences of the 
four brand characteristics unified all the other initiatives.  The events in the IDES case 
study were quite mutually exclusive of any prescribed direction with many iterations 
of structure and organisational influence.  Hence, the time aspect appears to validate 
the earlier findings as well as provide further insight into the impact of complexity. 
The Air NZ case suggests organisational influence was significantly associated 
with transformation.  This pattern was not reflected in the QUT-TI case (Figure 79) 
suggesting either the degree of influence or the time of exposure to the influence (or 
both) may not be sufficient to reach the morphostatic threshold established by the 
complexity of the events.  A similar issue exists with actor influence where it appears 
as though individual resistance to the change was not countered by strong actors 
favouring the transformation.  Group influences were the most successful 
transformative influence at this stage and predominantly come from the Learning and 
Teaching Transformation (LTT) team and their associated development groups.  
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However, technology influences already has a profile similar to that of the Air NZ case 
suggesting they may be quite independent of a time based construct. 
 
Figure 79 - QUT-TI Contribution of Level of Agency to Transition States 
The profile of agent power (Figure 80) with its ability to influence structural 
elaboration was similar (confirmatory) to that for the Air NZ case.  However, the agent 
structure transformation ratio was not as high as Air NZ reflecting the complexity 
(degree of resistance) introduced by robust organisational systems from structural 
artefacts such as existing organisational forms, policies and practices that demand a 
more rigorous effort (energy into the system) to instigate change.  Governance, seen as 
an essential element of best practice management, also has the effect of buffering 
against new organisational forms thereby contributing to the complexity. 
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Figure 80 - QUT-TI Structural Conditioning and Transition States 
The proportion of events in Figure 81, unable to be identified as either stable or 
transformed and not coded for social interaction (unassigned), signifies the degree of 
ambiguity in the early stages of this transformation programme.  There was a large 
amount of activity without a unified purpose and with no clear blueprint of the new 
organisational form.  The unpredictability of the outcomes of such activity clearly 
represents a complex scenario as defined in this study.  A low rate of morphostasis 
exists in the events where active social conditioning was present suggesting some 
aspects of the programme are clear while passive social conditioning (or informal 
interpretation) has had a marginal influence, equivalent to that of no identifiable social 
interaction. 
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Figure 81 - QUT-TI Social Interaction and Transition States 
The transformation outcomes of the levers employed in the QUT-TI programme 
are graphed in Figure 82.  The effectiveness of new discourses reflects the findings of 
the Air NZ case, albeit with a greater proportion of unassigned and morphostatic 
events.  The trend for experimentation and feedback and learning was positive since 
the ratio for morphogenic to morphostatic events exceeds one and they have a 
significant proportion of the outcomes yet to be realised (unassigned).  These strategies 
appear to be a response to the ambiguity in direction referred to earlier as well as the 
reaction to new challenges that prompted the programme in the first instance.  
Although new challenges are not particularly effective as a strategy at this stage, the 
smaller rate of events coded for structural elaboration as unassigned indicates the 
drivers of the transformation are clear, but the new discourses needed to describe the 
future vision are still immature. 
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Figure 82 - QUT-TI Transformation levers and Transition States 
The construct analysis above, based largely on graphical representation, partially 
confirms the earlier findings of the Air NZ case and supports the hypothesis that 
complexity does impact on IS-driven organisational transformations.  The QUT-TI 
case also introduces a temporal component when considering the relationship between 
complexity and structural elaboration.  The resistance to organisational 
transformation afforded by complexity of the system was multi-faceted.  It is not clear 
from the simplistic graphing above which activities, contexts and structures are 
effective in addressing the various sources of complexity.  However, the QUT-TI case 
described a reactive approach to a foreseeable problem without a clear vision of the 
future state.  The initial behaviours of the development teams displayed approaches 
somewhat similar (low risk) to those they were familiar with (convert existing 
resources to video and other media).  However, as these were tested and reviewed, it 
became evident that minor modification was not sufficient and new practices began to 
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emerge incorporating the feedback and learning from the early experiments.  This view 
of the transformation was not possible in the Air NZ case study as it was analysed from 
a historical perspective, which did not provide details of the experimentation/feedback 
and learning cycle. 
The exploratory Air NZ case and the confirmatory QUT-TI cases share some 
similarities and some differences in the role that complexity played.  They had similar 
profiles of complexity attributes (Figure 45 and Figure 78) with the need to align with 
a more comfortable fitness landscape, fashion a new set of social behaviours and create 
a flexible organisational capability.  They differed however in the clarity of direction 
and amount of influence from powerful actors.  This may simply be the result the 
relatively short time available (less than two years) to identify transformative activities 
in the QUT-TI programme compared to the almost ten-year span of the Air NZ case.  
Complexity attributes were identified in each, as were situations where they required 
specific strategies to mobilise the planned organisational transformation.  The 
following section looks at the combination of the constructs to confirm (or otherwise) 
if the influencers at work in Air NZ are present in the QUT-TI programme. 
5.6.2 RQ2 – Mechanisms for Transformation 
Research Question 2 
What are the possible generative mechanisms that either cause an organisation, 
under pressure to transform, to remain in its existing state (morphostasis), or to 
change to another state (morphogenesis)? 
 
The initial view in Figure 83 displays the large proportion of the complex events 
in the QUT-TI programme are yet to stabilise in either a transformed or non-
transformed state or have resulted in morphostasis (purple colouration).  This does not 
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inform the causal mechanisms at work.  However, it does represent the temporal nature 
of organisational transformation and the potential avalanche possible when perched at 
a point of self-organized criticality like a sand pyramid having grains slowly added 
until chaotic collapse results in a new formation (Kauffman, 1995).  The long tail 
associated with the probability of transformation under pressure of the major 
influences is representative of complex systems and hid any sensible predictor of when 
the change will occur.  The questions of “Will the unassigned events change state?” 
and “When will this happen?” cannot be answered with any certainty. 
 
Figure 83 - QUT-TI Tree Map - Relative Proportion of Transformation vs Complexity 
Keeping in mind the relative immaturity of the programme, further investigation 
of the combinations of constructs follows in order to establish the degree of 
confirmation of the influencers found in the Air NZ case study, while simultaneously 
looking for other possible options to explain the phenomenon of interest.  The entire 
map shown in Figure 84 has been coloured to highlight those attributes referred to 
earlier as the “new group” (new discourse, new challenges and experimentation) in the 
Air NZ case study, which are most responsible for influencing transformation.  
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Technology influences and active social conditioning are also coloured (pink and blue 
respectively) to show their presence.  This overview shows the levers responsible for 
transformation in the Air NZ case are present in the QUT-TI, but was also showing a 
greater proportion of group influence, which reflects the strategy of giving the LTT 
team responsibility for getting the initiative moving.  The degree of influence of the 
agency construct, as well as others, was best viewed with more granularity in the 
following maps. 
 
Figure 84 - QUT-TI Tree Map - All Constructs for All Events 
A view of individual construct-attribute combinations provides the following 
insights: 
1. The distribution of the agency construct (Figure 85) differs from Air NZ in the 
much smaller proportion of organisational influence present in the transformed 
partition.  The LTT team (group influence) and the leadership in that team (actor 
influences) in combination with a successful information system implementation 
(technology) appear to provide the impetus for the initiative.  Hirschman (2014) 
would suggest the “hiding hand” principle is at work here since the LTT team was 
advocating for the benefits of the initiative and their vested interests are primarily 
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driving their energy to make it work.  The relatively low representation of group 
influence in the non-transformed partition was also noteworthy suggesting that 
these events were not particularly well supported within the team.  The partition 
also reflects the passive resistance of some university sectors and the inability of 
technology to deliver the evolving products to the quality desired by them.  The 
agency influences in the unassigned set of events shows the activity was 
predominately driven by the LTT team while the organisational, actor and 
technological influences have not yet delivered a stable outcome.   
 
Figure 85 - QUT-TI Agency construct for all event-transformation status 
2. The distribution of structural conditioning attributes (Figure 86) represents the 
strength of the existing organisational structure and the lack of an envisaged 
structure for the transformed entity.  The structure is a blockage at this stage and 
caused disproportionate energy to be directed at the transformation by the LTT 
(agent power).  The simple transform (green) reflects the changes possible 
within the programme team and their associated support teams.  The large 
unassigned partition in the non-transformed set of events indicates some other 
influence (apart from structural conditioning) was also a significant blockage. 
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Figure 86 - QUT-TI Structural Conditioning construct for all event-transformation status 
3. The distribution of social interaction (Figure 87) is very similar to Air NZ in the 
proportion of the events with unassigned attributes in the transform + complex 
partition reinforcing the postulation that social conditioning alone was not 
sufficient as a causal mechanism.  However, the lack of active social conditioning 
in the non-transformed partition suggested it is a necessary component of any 
organisational transformation as suggested by Archer (1998).  The profile differs, 
however, in the unassigned transformed partition (purple colour) where the 
greatest proportion of influence is as yet unassigned suggesting the programme 
was too immature at this stage of its life cycle to see evidence of the social 
interaction strategy.  It is also of note that active social conditioning in this 
partition was the least prominent; suggesting this also has a temporal requirement 
in organisational transformation. 
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Figure 87 - QUT-TI Social Interaction construct for all event-transformation status 
4. The distribution of transformation levers (Figure 88) provides a view of the 
events that tend to share the attributes across all partitions (transform + complex, 
no transform + complex and unassigned).  It is somewhat similar to the Air NZ 
distribution for the no transform + complex partition except no reward systems 
and symbol manipulation attributes are present.  The lack of impact of the “new 
group” (new discourse, new challenges and experimentation) in the no 
transform + complex no transform + complex set of events was a significant 
variation on Air NZ.  This represents the outcomes of early initiatives that have 
been abandoned due to reframing of the programme objectives.  The proportion 
of no transform + complex would diminish if the unassigned (purple) events 
were successfully transformed to better reflect the Air NZ profile.  The other 
difference was the relative proportion of feedback and learning to 
experimentation in each of the transform partitions.  In this case study, there 
was a strong link between experimentation and feedback in a type of symbiotic 
relationship where experimentation informs or was informed by feedback.  This 
would be expected in a learning environment. 
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Figure 88 - QUT-TI Transformation Levers construct for all event-transformation status 
Further investigation of seven other permutations based on the Agency construct 
was performed to tease out the possibility of dependency or mutual co-contribution of 
the combinations.   
5. Considering Figure 89 - QUT-TI Agency + Structural Conditioning for all 
event-transformation status: 
a. The combination of agency and structural conditioning constructs only has 
loose similarities with the Air NZ case where group influences (blue) 
combine with agent power in the transform + complex partition.  The 
combination of group and actor influences and agent power reflects the 
influence of the LTT team where the behaviours of the group are an 
expression of their shared view of the initiative and imitated in or influenced 
by the individual actors. 
b. The alignment of technology influences and agent structure has not been 
seen earlier in the transform + complex partition.  This observation ties the 
roles of agents (academics and professionals) to the functionality of the new 
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technology and was aimed at enhancing some of the functions of the 
teaching staff.  At the initial stage, some success had been achieved. 
c. The no transform + complex partition was similar in the relationship 
between actor influences and agent power, which can have a blocking 
effect, as does the impact of technology failure.  However, the major 
difference in profiles for this partition was for organisational influence 
(very little transformative impact) and the associated agent structure. 
d. The unassigned partition shows organisational, group and actor influences 
are present and that effort was still required to change the structural 
inhibitors. 
 
Figure 89 - QUT-TI Agency + Structural Conditioning for all event-transformation status 
2. Considering Figure 90 - QUT-TI - Agency + Social Interaction for all event-
transformation status: 
a. For the transform + complex partition, the impact of active social conditioning 
(red) on actor and group influences was as expected from the Air NZ case as 
was its lesser presence in the technology attribute.  At this early stage, passive 
social conditioning was the only interaction type for organisational influences 
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(yellow), indicating no overt social interaction strategies have been 
successfully applied to organisational influences. 
b. There was no active social conditioning in the no transform + complex 
partition, which was similar to the Air NZ profile. 
c. For the unassigned + complex partition, organisational, group and actor 
influences all share a similar distribution of passive, active and unassigned 
interaction attributes, which was consistent with the transitionary status of this 
partition. 
 
Figure 90 - QUT-TI - Agency + Social Interaction for all event-transformation status 
3. Considering Figure 91 - QUT-TI - Agency + Transformational levers for all 
event-transformation status: 
a. As for the Air NZ case, the “new group” was present in all agency partitions 
but with a somewhat lower impact on transformation outcomes. 
b. New discourses are predominant in the social influences (organisational, 
group, and actor) for the transform + complex partition while new challenges 
are limited to technology influences.  The story of the future was being 
discussed, but the new challenges were limited to technology initiatives. 
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c. For the no transform + complex partition, the “new group” has not had a 
transformative effect on actor influences which has a predominant feedback 
attribute.  This reflects a low risk approach attempting to get things “perfect” 
before moving on.  Feedback and experimentation were absent from the “new 
group” levers successfully used to address organisational influences in Air NZ. 
d. For the unassigned + complex partition, the presence of feedback and learning 
in both group and actor influence partitions provided a similar use of this lever 
in the events in the no transform + complex partition where these incomplete 
events await further input before settling on a particular state.  New challenges 
were a notable absence in the organisational influence sector suggesting a view 
that the organisation itself does not face a challenge, just groups (such as 
academics in general) and individuals. 
 
Figure 91 - QUT-TI - Agency + Transformational levers for all event-transformation status 
4. Considering Figure 92 - QUT-TI - Agency + Structural Conditioning + Social 
Interaction for all event-transformation status: 
a. For the transform + complex partition agent power was solely responsible for 
the social attributes and was enacted through either active (red) or passive 
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(blue) social conditioning.  Technology influences were similar to the Air NZ 
case predominantly relating to structure and requiring a degree of active social 
conditioning. 
b. Actor, global and technology influences are present in both case studies, but in 
differing proportions in the no transform + complex partition. 
c. For the unassigned + complex partition, unassigned attributes for both 
structural conditioning and social interaction constructs dominate reflecting 
work in progress.  Passive social conditioning was present in all social 
attributes reflecting the informality of many of the activities at this stage of the 
initiative. 
 
Figure 92 - QUT-TI - Agency + Structural Conditioning + Social Interaction for all event-
transformation status 
5. Considering Figure 93 - QUT-TI - Agency + Structural Conditioning + 
Transformational levers for all event-transformation status: 
a. For the transform + complex partition agent power overlays the social 
attributes of the agency construct completely suggesting the importance of 
agent power in the initial stages of a transformation programme using new 
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discourses as the lever.  This was consistent with actor influences in the Air 
NZ case but differs for group influences, which has structural attributes as 
well.  The profiles for technology influences are similar since both have a 
significant structural element yet neither contained a significant number of 
events with agent power attributes. 
b. The profile of the transformational levers construct in the no transform + 
complex partition was quite different from the Air NZ case, which was 
dominated by technology influences.  The new discourses and new challenges 
levers were not effective in the QUT-TI case for events coded as structural 
under organisational influence. The profile differs in the absence of 
experimentation from the “new group” combination. 
c. The “new group” combination was unable to be found while experimentation 
and feedback were widely distributed in the unassigned + complex partition 
indicating a high degree of fluidity in strategy for these events. 
 
 
Figure 93 - QUT-TI - Agency + Structural Conditioning + Transformational levers for all event-
transformation status 
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6. Considering Figure 94 - QUT-TI - Agency + Social Interaction + 
Transformational levers for all event-transformation status: 
a. The social influences (group, organisational and actor) attribute set in the 
transform + complex partition had an almost identical profile to that of the Air 
NZ case except it was missing the new challenges lever attribute while the 
strategies to transform were limited to new discourses for the social interaction 
construct. 
b. For the no transform + complex partition the absence of the combination of 
“new group” and active social conditioning reflected the stability of the system. 
c. The multifaceted combinations of attributes in the unassigned + complex 
partition were not similar to any of the profiles seen in the Air NZ case 
reflecting the fluid nature of activities in the formative stage of the initiative. 
 
Figure 94 - QUT-TI - Agency + Social Interaction + Transformational levers for all event-
transformation status 
7. Considering Figure 95 - QUT-TI - Agency + Structural Conditioning + Social 
Interaction + Transformational levers for all event-transformation status: 
a. Active and passive social conditioning predominate in the transform + complex 
partition as they did in the Air NZ case. 
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b. The proportion of unassigned attributes (green) in both the no transform + 
complex and the unassigned + complex partitions was a significant deviation 
from the Air NZ case and represented the outstanding work for the next stages 
of the transformation. 
 
Figure 95 - QUT-TI - Agency + Structural Conditioning + Social Interaction + Transformational levers 
for all event-transformation status 
This closer view on the agency construct emphasized the value of a stratified or 
layered approach (Misic & Zhao, 2008) where placing a boundary on the degree of 
abstraction of each layer highlights the differences within stages of the initiative.  The 
major difference with the Air NZ case was in the much smaller proportion of events 
coded as organisational influences suggesting these would have more impact as the 
initiative matures and that the mechanisms responsible for causing or hindering 
organisational transformation were strongly associated with the organisational context.  
It also reinforces the point that technology influences are quite independent of the other 
attributes in the agency construct. 
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To complete the full range of construct permutations, I analyse the four 
combinations of the remaining structural conditioning, social interaction and 
transformation levers. 
8. Considering Figure 96 - QUT-TI - Structural Conditioning + Social Interaction 
for all event-transformation status: 
a. The profile for the transform + complex the no transform + complex partitions 
was very similar to the Air NZ case with the strong alignment of agent power 
and social interaction. 
b. For the unassigned + complex partition, the stabilising effects of events 
relating to agent structure were present as was the proportion of unassigned 
attributes in the incomplete activities. 
 
Figure 96 - QUT-TI - Structural Conditioning + Social Interaction for all event-transformation status 
9. Considering Figure 97 - QUT-TI - Structural Conditioning + Transformational 
levers for all event-transformation status: 
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a. The successful levers in the transform + complex partition had separated 
between new discourses, motivations and experimentation associated with 
agent power and new challenges and goals and feedback and learning 
associated with agent structure.  This pattern was not displayed in the Air 
NZ case suggesting it was characteristic of initiation phase of the 
programme.  
b. The “new group” of levers was present but did not display transformative 
powers in the no transform + complex and the unassigned + complex 
partitions as they did in the Air NZ case. 
 
Figure 97 - QUT-TI - Structural Conditioning + Transformational levers for all event-transformation 
status 
10. Considering Figure 98 - QUT-TI - Structural Conditioning + Social Interaction 
+ Transformational levers for all event-transformation status: 
a. The difference between profiles was the presence of energy flow into system 
and supported by the combined agent power and active social conditioning for 
Air NZ transform + complex partition and not in its no transform + complex 
partition while it was the converse for the QUT-TI case where it was supported 
by agent power and passive social conditioning suggesting energy flow into 
system was a wasted resource unless supported by active social conditioning. 
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b. Transformational levers were broadly distributed in the unassigned + complex 
partition but there was a large proportion of events with no social interaction. 
 
Figure 98 - QUT-TI - Structural Conditioning + Social Interaction + Transformational levers for all 
event-transformation status 
11. Considering Figure 99 - QUT-TI - Social Interaction + Transformational levers 
for all event-transformation status: 
a. The feedback and learning lever was present in all transform partitions (differs 
from Air NZ). 
b. The “new group” of levers was not clearly evident in the transform + complex 
partition, but the component attributes were distributed across the social 
interaction attributes (differs from Air NZ). 
c. For the no transform + complex partition, the profile was similar to Air NZ 
where the social interaction did not include any active social conditioning. 
d. The unassigned attribute of the social interaction construct for the unassigned 
+ complex partition displayed the “new group” set of levers. 
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Figure 99 - QUT-TI - Social Interaction + Transformational levers for all event-transformation status 
The main purpose of the QUT-TI case was to address Wynn and Williams’ 
(2012) Empirical Corroboration principle (see section 3.5.4), which confirmed the 
existence of the sources of generative mechanisms responsible for organisational 
transformation.  A plausible, but not definitive finding is that complexity did influence 
the metamorphosis of an organisation under pressure to change.  In addition, the 
finding that technology influences were not mutually dependent on social interaction 
was also established.  However, the failure to implement a technology agent did affect 
the broader organisational transformation.  The other similarity is the close relationship 
between the social constructs and the agent power attribute of structural conditioning.  
Less alignment was seen between the “new group” (new discourse, new challenges 
and experimentation) in the confirmatory study, but this may reflect the relatively 
immature stage of the initiative and, like the efficacy of organisational influences, may 
present as more dominant in later tranches of the programme.  This is a key variation 
from the exploratory study in that the profile of successful interventions differs with 
each new maturity stage of the programme where experimentation and feedback 
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attributes are more able to fail early without impact, but become critical success factors 
in later stages when the investments in the programme were more substantial. 
5.7 Conclusion 
The data analysis presented in this chapter supports the view that complexity 
influences the metamorphosis of an organisation under pressure to change.  There is 
no irrefutable evidence to make this claim as a universal truth.  However, the empirical 
evidence points to the requirement to consider complexity in organisational 
transformation.  The search for the possible causal mechanisms converged upon three 
broad areas.  The first area considered was the need for persistent and active social 
conditioning.  The second was the role of experimentation and feedback.  Lastly, 
structure has a role in providing systemic stability.  It is this structure that provides 
resilience when under external threat (and the preferred outcome state is morphostasis) 
and adaptability when used to lever visionary transformation (and the preferred 
outcome state is morphogenesis). 
This analysis has provided an opportunity to identify possible causal 
mechanisms, which are responsible for empirical events across the public sector, 
commercial and educational contexts, and facilitate deeper insight into agent 
behaviour and influence in IS-driven organisational transformations.  A further 
discussion follows in Chapter 6 to consolidate the analysis in a broader organisational 
context. 
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Chapter 6. Discussion 
Chapter 6 Prologue 
What was done in previous chapters: 
The research context was situated in understanding and explaining the role of 
complexity in IS-driven organisational transformation. 
The literature review conceptualised organisation as a complex adaptive system. 
The philosophical foundations and methodological implications of critical realism 
were discussed.  Critical realism provides tools to know and represent the causal 
powers of generative mechanisms. 
A research method was designed using the complexity conception of organisation, 
underlaboured by critical realism, to investigate organisational transformation. 
Patterns that emerged from the cases were the need for persistent and active social 
conditioning, the role of experimentation and feedback and the role of agent 
structure in providing stability. 
What this chapter does: 
This chapter explains the causal mechanisms associated with facilitation or blockage 
of organisational transformation.  The persistent activation energy mechanism 
(PAEM), structural latency mechanism (SLM) and insightful experimentation 
mechanisms (IEM) are subjected to empirical corroboration by reconsideration of 
the transformation initiatives. 
 
This research considered three case studies in an attempt to explain why the 
proportion of attempts at IS-driven organisational transformations, which have not 
delivered the anticipated benefits, is not improving.  The broad hypothesis is that it can 
be explained by complexity theory, and the actions of contemporary programme 
managers, who, although tacitly recognising complexity was at play, do not modify 
the strategies and frameworks they use to either mitigate or utilize the complexity 
dynamics.  Complexity was present and recognised by all participants interviewed in 
the cases.  A direct association of complexity with either transition state was not 
established, but the event outcomes under influence to transform, support the argument 
that causal mechanisms are influential in a complex environment and must be 
exploited to deliver a preferential organisation state.  The following discussion again 
utilizes critical realism principles to merge the patterns of behaviours highlighted in 
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Chapter 5 with complex adaptive system theory and organisational behaviour concepts 
to provide a feasible explanation of the empirical outcomes under investigation.  Once 
the field of open systems is entered, the consideration of agents included their mutual 
influence and morphological behaviour (unpredictable, but retrospectively coherent) 
with behaviour explained transfactually, since there are constant relationships between 
the agents (both in connection and degree of influence) (Martin, 2009).  The causal 
mechanisms were identified through retroduction from candidate mechanisms in 
Chapter 5.  Hence, their existence cannot be defended to a statistically robust 
confidence interval (Henfridsson & Bygstad, 2013).  Rather, they represent the most 
plausible explanation of the phenomena, with the caveat that all knowledge, including 
these mechanisms, contains a transitive dimension and a challenge to researchers to 
better it. 
6.1 Mechanisms Revealed 
During the analysis of each of the cases, several recurrent paradoxes or 
inconsistencies appeared just when a pattern of events provided a strong case for 
causality.  The question was why some events reflected a state transition (or stability) 
across a range of events when another, under the same influence profile, produced 
exactly the opposite outcome.  On reflection, the binary nature (duality) of structural 
elaboration (morphostasis/morphogenesis), complexity (complex or not complex), 
social interaction (active/passive), structural conditioning (agent power/no power, new 
artefacts/old artefacts), and agency (social attributes/non-social attributes) are the 
source of the paradox.  Codes were checked many times as were the coding protocols 
to ensure they were correctly applied, since the data representations were providing 
stories requiring too many exceptions to be realistic.  The mechanisms were present, 
but the binary nature of the constructs prevented a continuum view of the 
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organisational state.  There were no statements such as “The organisation was just 
about to change” since the empirical evidence is that it had not changed.  The obverse 
of this is “In hindsight it is quite easy to make the change”, which is a reflection of 
assigning causality to the last, or most obvious lever present, without recognising the 
combined powers of the contributing factors (e.g. for Air NZ underpinning all future 
decision-making based on the four brand characteristics “Welcome as a Friend”, “Can 
Do”, “Being yourself” and “Sharing Your NZ”).  The application of this insight and 
the regularity of outcome patterns involving persistent and active social conditioning, 
experimentation and feedback and rigid structure, led to the proposal of three 
mechanisms: 
1. Persistent Activation Energy; 
2. Insightful Experimentation; and 
3. Structural Latency 
These nominally dormant mechanisms may become excited due to the 
combination of triggers (transformational levers, strategies, interventions, etc.) and 
within a specific context.  They may each interact with one another as well to either 
further excite or compromise the actions of each other.  Each of these mechanism is 
now addressed in more detail in the following sections. 
6.1.1 Persistent Activation Energy 
Persistent activation energy mechanism (PAEM) was identified from the range 
of levers (triggers) referred to in Chapter 5 as “new group” (new discourse, new 
challenges and experimentation) in the agency context incorporating the social levels 
(organisational, group and individual).  The proportion of effort associated with a 
PAEM varies depending on the maturity of the transformative programme of work.  
The early energy of a transformative intervention was most effective if individual and 
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groups are involved (either as the target or the initiator) while as the initiative matures 
it then moves to the organisational level.  An organisation in any position along the 
change continuum from initiation to programme closure was subject to one of two 
situational contexts. 
The first context to be considered in organisational transformation was one 
where the preferred state was new (morphogenic).  Organisations are generally subject 
to competition or other pressures and must make major changes from time to time to 
sustain their competitive advantage.  The “new group” of levers provide a set of 
triggers, supported by the organisation’s strategic vision, to enliven the PAEM 
mechanism – later referred to as positive PAEM.  The evidence from events that 
displayed a controlled morphogenesis indicates the organisational state was disrupted 
by PAEM to the degree that it was in an apparently stable position, but actually placed 
in a boundary referred to in complex adaptive system theory as “the edge of chaos”.  
Reduction of the PAEM effect allows the organisation to return to a moribund stable 
state, while maintaining it at the edge of chaos until a preferred fitness landscape is 
accessible holds it in a state of active preparedness requiring little extra energy to 
facilitate the transformation. 
The other context is one where an organisation is at risk of catastrophic failure 
or its direction suddenly changed in conflict with the existing mission.  These would 
result from unplanned or unforeseen assaults and strategy is required to return the 
organisation to a stable state.  This use of defensive PAEM would be satisfied by the 
binary opposite of the “new group” of levers by reinstating the existing discourse, 
highlighting the typical challenges faced by individuals, groups and organisations, and 
expressing confidence in the capability to address them.  This may not appear as an 
organisational transformation strategy, but external events such as natural disasters and 
 Chapter 6: Discussion 263 
global financial influences would be expected to return to a predictable state at some 
future time.  The stability established by a defensive PAEM provides a window of 
opportunity to again re-evaluate the organisation’s position and then plan a positive 
PAEM based on a new vision and possibly supported by insightful experimentation. 
6.1.2 Insightful Experimentation 
Insightful experimentation (IEM) at first appears to be a strategy or a trigger, 
rather than a causal mechanism.  The intention is to include a situational aspect to 
experimentation in order to strengthen the alignment of the concepts of causality 
identified in the philosophical dialogue (Shalizi, 2001).  The incorporation of insight, 
which incorporates context and vision to enliven the mechanism, removes the tendency 
to try a different approach in a random way.  The Air NZ executives tended to use an 
approach similar to the design science research methodology (specifically utilising 
practice rules), which incorporates problem identification, objectives development, 
demonstration, evaluation and communication (Peffers, Tuunanen, Rothenberger, & 
Chatterjee, 2007).  They ensured a safe-fail environment, capable of testing scenarios, 
and quickly addressing the range of ‘what-ifs’ that may disparage particular strategies.  
The approach also preserved the status of the proponents of the ideas before the 
sponsors committed to resourcing a doubtful strategy.  The cases above provided 
evidence that IEM is necessary through the lifecycle of the initiative, but that a greater 
proportion of the proposals did not actualise as change in the initiation stage.  At this 
stage, experimentation was closely associated with feedback and learning levers, 
which adds to the individual, group and organisational capabilities relating to the 
experimental circumstance.  The learning appears to prevent later replication of 
rejected hypotheses allowing better allocation of resources to beneficial initiatives.  
The lack of any IEM for the IDES programme contributed to the repetitive reallocation 
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of resources and responsibilities that frustrated the transformation, even though the 
technology was delivered.  The two situational contexts are the same as for the 
persistent activation energy mechanism. 
A positive IEM serves two purposes.  The first confirms or eradicates particular 
strategies or innovations when their effectiveness is unpredictable.  A successful trial 
or test market provides evidence that may be used to commit/kill a particular strategy 
and at least gain short-term support for the nominated changes.  The second purpose 
is to create enthusiasm for the strategy as prototypes or test results reinforce the PAEM 
mechanism (which may cause concern if only presented at a conceptual level).  The 
IEM is a more concrete causal mechanism than the PAEM. 
A negative IEM can stabilise an organisation under external assault by providing 
evidence of likely outcomes resulting from disruptive behaviours.  Responsive 
strategies directed towards a looming organisational catastrophe must be informed by 
IEM since it is likely the external assault was relatively unseen and its impacts not felt 
until the threat was significant.  IEM can preserve the status quo and provide direction 
for managed interventions that cushion the impact of external threat.  Many 
organisations are currently under threat from digital disruption and must enliven IEM 
to develop new products and address the structural latency built into their existing 
organisation that prevents “risky” innovation. 
6.1.3 Structural Latency 
The structural latency mechanism (SLM) creates a resistance to interruption of 
the current state and has been partially characterized in structural inertia theory, which 
only recognises the stability achieved by organisational structure and work routines 
(Greenwood & Hinings, 2006).  The strength of a bureaucratic organisation lies in its 
stability due to the existing policies, general and domain specific heuristics and 
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organisational structure (Moreton, 1995). These structural artefacts combine to resist 
the influences of PAEM and IEM as well as external threats.  However, these artefacts 
are just as effective at keeping an organisation in a chaotic state when positive 
feedback continually reinforces dynamic systemic behaviour.  An example can be seen 
regularly in inept attempts at organisational transformation; often resulting in perpetual 
restructures to address a particular problem, but which seem to go on endlessly with 
the effect of decreasing morale and performance (Worrall, Cooper, & Campbell, 
2000).  The SLM is a “steady as she goes” mechanism, even if the organisation is not 
stable.  However, as discussed for PAEM and IEM, the SLM must be enlivened for 
effective transformation situation contexts. 
The intervention to transform situation is commonly referred to as change 
management.  Many change management frameworks have been developed to assist 
in addressing the stable form of structural latency.  The most popular one, which forms 
the basis of many practitioner toolsets, is Lewin’s scheme of unfreeze-change-refreeze, 
which suggests an organisation must first be destabilised, before implementing the 
changes and finally restabilising it in the new organisational form (Styhre, 2002).  It 
provides an approach to controlled organisational transformation by application of 
levers triggering the SLM to alter its inertia.  To illustrate, if an organisation has been 
stable for some time, reduction of the degree of influence of powerful agents with a 
vested interest in maintenance of the status quo may be sufficiently effective to allow 
new challenges to be taken seriously.  Once resistance to change has been reduced to 
a tolerable level (unfreeze), PAEM and IEM can be engaged to implement the changes 
and then SLM can again be triggered to stabilise the organisation (refreeze) by way of 
new routines, processes and structure.  This strategy is able to be reversed in the 
situation where an organisation has become chaotic. 
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6.1.4 Technology 
The mechanisms discussed above appear to be socially based (directed at 
influencing behaviours) and without consideration of technology.  However, these 
mechanisms are not exclusive of physical artefacts and particularly technology.  The 
analysis of Chapter 5 suggests that technology influences seem to be unrelated to the 
social; range of constructs, yet had a big influence on the outcomes of the 
transformations.  Events relying on technology failed when the technology failed thus 
making a clear link with the original hypothesis that complexity impacts on IS-driven 
organisational transformation.  Consequently, technology is not a mechanism in its 
own right and the successful development of a technology artefact does not mean the 
transformation takes place.  The relationship with technology, however, is tied to the 
three causal mechanisms in the following ways. 
As new technology is introduced to an organisation, the stability characteristic 
of SLM attempts to maintain the current structural inertia based on existing structure 
and routines.  The primary goal of new technology is to gain benefits (effectiveness 
and efficiency) from its introduction, which in turn demands new processes (G. 
Bradley, 2010).  The degree of benefit from technology implementation is the focus of 
process analysis with business process redesign.  Consequently, the levers such as new 
challenges become the trigger for SLM with technology being its facilitator.  The 
strategy to engage staff with the new technology and processes is achieved by IEM 
and PAEM. 
6.1.5 Summary of Mechanisms 
PAEM needs technology to realise an organisation’s vision.  When new 
discourses are addressed in large forums, each person in the audience forms a mental 
picture and internalised response of what it means for them (self-interest) (Worrall et 
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al., 2000).  The technology provides prototypes and test environments allowing 
stakeholders to be engaged in the design of the technology artefact as well as 
associated new work processes in a dynamic environment.  The trialling and testing of 
the new approaches are within the province of IEM, which utilises closed loop 
feedback to develop and improve the technical solution and the staff engagement with 
it.  Hence, the final picture of the generative mechanisms able to be identified in IS-
driven organisational transformations has the three mechanisms (persistent activation 
energy, insightful experimentation and structural latency) intertwined with technology 
artefacts in a way that does not provide a prescriptive (step-wise) solution.  However, 
it provides a view of the challenge and provides a framework to inform an 
implementation approach. 
These artificial concepts separate the social from the technical components as 
individual agents, but embrace the integration of their causal powers to realize the 
desired outcome.  The concern that for every complex problem a solution exists, which 
is simple and wrong, is still present.  However, complex adaptive system theory is 
imperceptibly embedded in the framework rather than referencing complexity as a 
covert influence in a risk register or contingency plan.  The advantage is that the 
mechanisms hold for all organisational transformations, not just complex ones, 
meaning an implementation approach, based on these mechanisms, are universal 
within the domains limited by this study.  The relationship between context, 
mechanism and outcome is illustrated in Figure 100 in a similar way to the layered 
representation used by Gable (2011, p. 252). 
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Figure 100 - Layered View of Context-Mechanism-Output 
It is necessary to again apply retrospective coherence to illuminate further 
aspects of the application of the causal mechanisms in the three cases.  This forward-
chaining process (causes to outcomes) effectively closes the loop by application of 
newfound retrospective coherence to the previously mysterious emergent behaviours 
resulting from socio-technical pressures and contexts (Henfridsson & Bygstad, 2013).  
It differs from the backward-chaining approach in the analysis chapter and assists in 
explaining the nature of transformation in the respective organisations. 
6.2 IDES Case 
The IDES initiative was technically well thought out and likely to provide a 
technology capability required for seamless operation across departmental boundaries.  
It was a response to a future need that also partially addressed some existing problems.  
The initiative was presented as a technical solution to these problems and required 
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financial contribution from each department, in some cases exceeding the cost of their 
current solutions, with little reference to a future vision or blueprint.  Although 
resource scarcity was created in some portfolios by the proposal, the major mechanism 
at play was SLM. 
The effects of PAEM and IEM were unable to overcome the stabilising powers 
of the SLM because they were not aroused with sufficient enthusiasm by appropriate 
transformation levers.  Departmental autonomy provided internal flexibilities and self-
interest benefits that were unlikely to be voluntarily surrendered.  The review 
undertaken just prior to the final decision to shelve the programme indicated that it 
was possible to complete the transformation and made eighteen recommendations, 
which predominately fall within the “new group” (new discourse, new challenges and 
experimentation) to enliven PAEM.   
A crucial attribute of the PAEM is its persistence.  The development and 
reference to organisational vision or blueprint is one strategy to obtain a sound baseline 
of persistence.  The technical group owned the vision of the IDES programme but 
failed to see the need to share and obtain commitment to the vision from the broader 
stakeholder group.  Responsible executives saw the existing government mandate as 
sufficient, and, treating it as a technical build, achieved a product focused outcome.  
Its translation into the whole public sector community stalled through the lack of a 
social interaction strategy.  Even when the review pointed clearly at the need for 
agency consultation, the opportunity to emphasise the alignment of the benefits of the 
initiative with aspirations and the goals of the target departments was not taken.  
Hence, the lack of a persistent and unifying theme prevented any form of storytelling 
that would allow PAEM to have an impact. 
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The other form of persistence is influential leadership.  This often comes from 
positional power yet in this case, even with the imprimatur of the government mandate, 
no executive-level advocate for IDES emerged.  The explanation of this is that the 
drivers for the initiative were identified by a technical team seeking an elegant solution 
to a future problem while the regular restructuring of the agencies with responsibility 
for IDES and the associated changes to responsible officers, contributed to the inability 
to trigger the PAEM.  Accountable officers viewed the resources allocated to IDES as 
a contingency to buffer other under-performing technical developments and the 
primary focus was on innovative financial reporting to produce a balanced budget.  
The lack of consideration of anticipated benefits contributed to the ultimate 
domination of SLM and the status quo. 
The benefit of having a whole-of-government identity management system lay 
with the ability to securely share systems and resources without the need to duplicate 
them.  However, the initiative was not likely to have a short-term benefit and the 
financial gains were likely to be socialised to support the less affluent departments.  
The combined effect of this supported stable SLM since no immediate threat existed 
and agencies felt they had time to wait for a lead agency to take the risk and allocate 
resources by trialling the systems before making a commitment to it. 
Another review recommendation to identify a group of champion agencies with 
a view to experimenting and demonstrating the future capabilities was not taken up.  
The power of IEM may have been sufficient to showcase the benefits of IDES to the 
lag agencies and commence some momentum for the initiative.  The salient point 
relates to the need for persuasion – simply relying on the agencies to change when 
their established systems and processes were working fine did not arouse PAEM 
sufficiently to overcome the order established by SLM (Jackson, 2013).  In hindsight, 
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even from the very beginning, there was little chance that IDES would deliver the 
anticipated benefits because, unlike Air NZ, the complexity of systemic transformation 
had not been recognised. 
6.3 Air NZ Case 
The Air NZ programme started as a radical restructuring since the existing public 
sector organisation was no longer supported financially by the government.  Their 
market segment was becoming crowded and their position within it, even though 
unclear, was not sustainable.  The path of the transition to a fully commercial airline 
was also unclear and the option to simply close down was the easiest.  However, the 
decision to move to a commercial environment provided the organisation with an 
initial short-term challenge to sort these confronting issues out as a matter of urgency.  
Consequently, the complex transformation that lasted more than a decade was 
initiated.  The definition of complexity used in this research is the inability to predict 
the outcome of the proposed actions.  Based on the life expectancy of budget and class-
structured airlines in Australia and around the world, the probability of success of the 
Air NZ transformation was slim.  The saviour was the effect of being close to bankrupt, 
which immediately weakened the stabilising effect of SLM.  The other was the 
necessity to develop strategies for short-term outcome and the need to engage IEM to 
establish a vision for the future of Air NZ.  A long-term strategic plan was not 
considered and there was no suggestion the initiative would continue for a decade or 
more.  Neither was there any knowledge of the causal mechanisms identified by the 
case study.  The activities and events over the journey were informed to some degree 
by what they saw elsewhere, but were predominately directed by experimentation and 
intuition.  The three aspects of the Air NZ transformation programme that contributed 
to its success were the ability to utilize the transformative mechanisms, the focus on 
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short-term outcomes and the limited reliance on formal project and change 
management processes.  The focus on generative mechanisms for this study placed the 
exploitation of these as critical enablers of organisational transformation. 
Many decisions made at the executive level produced surprises, as they appeared 
to be at conflict with conventional wisdom.  This started with a voluntary decision to 
form a board of directors with commercial backgrounds.  This may not appear too 
surprising, but the organisation was traditionally a government organisation with a 
public service mentality.  They needed to change.  One negative aspect was the loss of 
many good staff and an early loss of morale as staff were forcibly removed from their 
comfort zones.  The unconventional approach to structural reformation continued with 
executive displays of adaptability and tolerance for ambiguity, where the apparent 
liberation of control provided a positive environment for creative innovation 
(Manning, 2013).  The scenario described so far relied heavily on IEM since many 
relatively small initiatives, implemented under extreme safe-fail conditions, were used 
to determine the essence of the future successful organisation.  The brand 
characteristics (“Welcome as a Friend”, “Can Do”, “Being yourself” and “Sharing 
Your NZ”) underpinned all future social conditioning and decision making satisfied 
the persistent requirement of the PAEM.  These characteristics became more than 
slogans, they were promoted, used as decision criterion and examples of exceptional 
displays became folklore. 
Another persistent feature of the initiative was the stability of the leadership 
group.  Although the interim CEO commenced the programme, his replacement was 
already employed in a significant transformative role.  In fact, the initial CEO took the 
role of disruptive reformation that led to low staff morale, but this was simply a by-
product of removing the intractable power of SLM totally and allowing the 
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evolutionary power of SLM to be used in concert with PAEM and IEM.  Hence, on 
taking the permanent role, the new CEO was able to disassociate himself from the 
unpopular aspects of the initial restructure.  He came from a successful marketing 
background and used the tools of the trade to ensure PAEM was omnipresent.  Access 
to information on changes was multi-channelled and reinforced at every opportunity.  
By allowing his executive to experiment and debate for particular initiatives, he gained 
their commitment and that of their teams as the motivation to succeed drove their 
performance.  This approach was transferred to every work group to address the 
stratification and cross-linkage of ideas and expectations in a consistent and persistent 
manner.  Hence, the combined effect of PAEM, IEM and SLM generated enthusiasm 
and continually improving morale as individual projects succeeded.  Enthusiasm also 
created a sense of urgency with little tolerance for activities unable to deliver or 
facilitate a benefit, which was present throughout the transformation and transferred 
from one initiative to the next. 
It is counter-intuitive to make significant investment decisions (such as being 
one of the first companies to commit to the Boeing 787 Dreamliner aircraft) without 
the support of extremely detailed cost-benefit analysis.  Although Air NZ employed 
and relied heavily on a talented group of financial modellers, the drivers determined 
the direction of the programme while the corporate operatives were tasked with 
making it happen.  When a decision to replace aircraft was effectively imposed on the 
company (due to end of viable life or need to extend fight/service capability), it was 
easy to make purchasing decisions in accordance with the company vision.  The 
challenge was to extract maximum utilisation from the asset.  The agility of Air NZ to 
grab their opportunities and exploit them to the maximum is a reflection of the “kiwi 
culture”, which had enabled the variety of New Zealand enterprises to survive in a 
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relatively small local market, with little capital, but with an attitude that they can be 
successful.  Intuition and heuristics, informed by previous experiences of the 
executive, allowed Air NZ to respond quickly and effectively.  However, such 
shortcuts can lead to major problems if the results of those decisions are not owned 
and mentored by an accountable agent (Taleb, 2010) and this was the case in Air NZ. 
Not all the initiatives were successful (as discussed in Chapter 5).  However, the 
safe-fail environment enforced a condition that when an anticipated outcome becomes 
unlikely, it was quickly abandoned and another experiment commenced with a similar 
objective.  The capabilities developed by Air NZ staff in the project space became 
legendary within the company as the best and brightest competed to be accepted into 
these groups – often without them even knowing what product was being developed.  
The complex adaptive system linkage lies with self-organisation and emergence of 
behaviours and more comfortable fitness landscape.  Although individuals may have 
been challenged by the initiative, once the outcomes were delivered, the organisation 
was in a better place.  The self-organisation presented in activities where teams with 
cross-functional responsibilities formed and became productive very quickly. 
One example of this was the challenge to automate baggage handling to remove 
the need for check-in counters.  The myriad of regulatory necessities (primarily 
associated with safety) were addressed traditionally through boarding pass tracking, 
manual weighing and a number of personal interventions with Air NZ staff causing 
bottlenecks and long wait times within the terminal.  The answer to the question “How 
can we remove the bottleneck?” required a systemic solution to manage the regulatory 
processes.  The problem partially translated to “How can we weigh bags on a 
continuously running conveyor belt?”  No airline system had this, and after a few false 
starts, one of the team remembered an associate had a fruit packing facility that could.  
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The team developed a prototype and had a proof of concept that was later implemented 
in the terminals removing customer queues and allowing counter staff to deliver 
customer service – the role they preferred to do instead of weighing bags and managing 
queue bound clients.  This anecdote illustrates the key manner in which innovation 
contributed to the morphogenesis of Air NZ.  A real problem needed to be solved and 
could not go on indefinitely.  All necessary internal and external capabilities were 
combined and given the resources needed to solve the problem, but with a deadline to 
deliver a positive result (not necessarily the final product).  Its integration with the 
wider system became another project since the interdependencies needed to be fully 
addressed, but now with a better idea of the quantum of time, cost and quality, which 
form the basis of conventional project management. 
No time-frame or cost was placed on the overall Air NZ transformation strategy 
and individual agents competed for funds for their specific initiatives, sometime with 
a business plan “written on the back of an envelope”.  In reality, no one was able to 
say how much was spent on the transformation of the airline since the change 
management approach was effectively built into the new organisation.  Air NZ had 
fluctuating amounts of operating capital and decisions were made dynamically in the 
allocation of funds for new initiatives.  This does not mean the focus was not on 
frugality.  The financial experts continually checked the spending pulse of teams, but 
were happy to advise and support rather than raise the level of compliance hurdles.  
For example, a particular technology project was undertaken for a best in class 
capability, which was unable to be delivered by existing systems.  Air NZ formed an 
alliance with a third party developer to accelerate the solution implementation.  
However, the capability of the partner was vastly overstated.  Persisting with this 
relationship was never going to be successful so was terminated in favour of another 
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strategy, not by finance department nor the board of management, but by the project 
sponsor who had a universal view of the status of the initiative.  A common criticism 
of projects is the failure to recognise when it was better to terminate rather than allocate 
further resources.  This was never the case in Air NZ as the decision cycles were very 
short ensuring a high degree of outcome predictability.  Many projects continued over 
an extended period of time (such as the design of lay-flat seats), but regular appraisal 
and short term output forecasting kept them flourishing. 
The broad themes emanating from the Air NZ case all tie in to the ability of the 
organisation to maintain focus and motivation over an extended period of time.  The 
PAEM, IEM an SLM were causal, but transformational levers needed to be juggled to 
ensure the affordances offered by these mechanisms are coerced in the general 
direction of the Air NZ vision.  The energy required to sustain the programme came 
from persistent and consistent social interaction, the enthusiasm from the opportunity 
to experiment, pride in individual, team and organisational achievement and the 
removal of resistance to change by an initial radical restructure followed by continual 
renewal of the organisational form, processes and policies. 
The data gathered from the Air NZ study was from a retrospective viewpoint.  
Some of the recollections of the events may have been skewed by the impact of the 
folklore over the period, but claims able to be validated by cross-correlation were 
found to be genuine.  This provided a different perspective from that gained in the 
QUT-TI programme, which was observed from its inception, but unfortunately (for 
the purpose of this research story) had not reached finality when data collection 
concluded. 
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6.4 QUT-TI Case 
University culture and academic pursuits have a long and synchronous 
evolutionary history.  Some disruptors have appeared from time to time (e.g. 
separation of state from the church and the socialisation of academia, evolution from 
a closed system to an open system with increasing interaction with the external 
environment, and more recently with the advent of electronic publishing).  However, 
the combination of intellectual elitism and universal purpose of excellence in the quest 
for knowledge has entrenched a comfortable order with no inherent incentive for 
change (Jackson, 2013).  A newfound student democracy is now installed steadfastly 
on ubiquitous technology and social media.  Although the technology and capabilities 
are not a surprise to academics and professional staff, the apparent obliviousness of its 
disruptive power to the status quo has created the dilemma for universities that opt to 
hold on to the traditional institution (with the likely consequence of an imposed regime 
in the future) or attempt some form of self-determination  (Jackson, 2013).  QUT-TI 
was an example of the latter and provides an interesting insight into the early stages of 
organisational transformation. 
The university disruption at QUT-TI aligns neatly with complex adaptive 
systems theory.  It has evolved to become a modern and student friendly institution 
through the emergence of processes and practices coercing it to a “fitter landscape” 
(e.g. responding to competition), while retaining the vestiges of a less sustainable 
antiquity.  The architecture and information systems are very different from the 
predecessor institutions, the support structures and democratisation of the student body 
has also changed significantly, but the academic model has retained a very similar 
structure to those in mediaeval universities (even down to the academic titles).  In 
evolutionary terms though, universities are experiencing a discontinuous alteration 
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similar to those seen in natural systems where new life forms emerge and some species 
become extinct.  Academic institutions are exposed to far more uncertainty, emergence 
and ambiguity than in the past and the contemporary models of universities (simple 
and rational) will need to adapt to be able to maintain their role in driving social change 
and deliver the capabilities of staff and students, who will more likely follow non-
linear learning pathways to capability development (Manning, 2013).  QUT-TI was a 
response to this challenge. 
Noted educational psychologist Abraham Maslow has been acknowledged as 
saying “If you only have a hammer, you tend to see every problem as a nail”.  In the 
QUT-TI case, it was entirely predictable that the initiative took the form of a research 
project.  Responsibility for the approach and outcomes were somewhat autonomously 
and ambiguously handed over to the programme director (researcher), while the 
executive team took on the role of supervisors, experts in their own fields, but quickly 
overtaken in the area of learning technology knowledge by the researcher.  The 
supervisors seem to be confident that the researcher will eventually complete the 
project, but each feels the need to have their area of expertise incorporated in the 
solution, even though there are inconsistencies in the requirements. 
This project approach suffered on two fronts.  The first was that it failed to 
provide a clear vision for the future state of the university.  Formal documents existed 
for the purpose of institutional governance, but were neither passionately promoted by 
a significant sponsor nor widely read by university staff.  The vision required a ‘mega-
actor’ who could influence the behaviours of academics based on their social power 
(Elder-Vass, 2010).  No material changes to structure occurred and in some cases, 
academic staff seconded to the programme office, were only brought in for a short 
period and still expected to maintain a component of their academic load.  
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Consequently, the initiative did not create the urgency required to attract universal 
attention from academic staff, neither did it have the legitimacy of a forceful mandate 
to make things happen.  Although several attempts were made to produce and publish 
videos of senior executives as a tool to promote the initiative, they were late and not 
particularly widely advertised. 
The new learning approaches required significant resource development and 
often used technologies that were foreign to the teachers and professional staff.  The 
other point of pain was the lack of traction due to the need to provide evidence of the 
effectiveness of the proposed strategy for each contributing project with an almost 
perfect level of confidence.  Every initiative could be challenged from a theoretical or 
empirical basis and the programme team were never resourced to the degree that this 
could be achieved prior to a full commitment to the programme, which would require 
many years if Air NZ was any indication.  Even the academics, who nominated for 
early adopter status and attempted to develop new learning products, were self-critical 
to the point where they were not content to share their products.  The critical realist 
approach segmented the actors to analyse their influence on particular events, but the 
teachers and support staff were not able to be considered independently of the social 
context of the university and its influences.  The key individual influencers (e.g. 
executive) and influential groups (e.g. academics) interacted in many ways to create 
the causal connections leading to morphogenic or morphostatic outcomes.  By the end 
of the research period, the initiative had made progress largely on the efforts of the 
‘permanent’ staff within the programme office, who utilised IEM, but minimal 
inclusion of PAEM and SLM. 
A significant finding from the initiation stage of the QUT-TI was the increased 
utilisation of feedback in association with experimentation as levers, even though a 
 Chapter 6: Discussion 280 
significant number of those events failed to produce morphogenic outcomes.  
Experimentation reduces the impact of preconceived ideation and by the application 
of cognitive effort, IEM becomes effective.  The foundation of IEM within QUT-TI 
was not a traditional physical science type experiment, rather an empirically based 
mind-set that challenged conventional wisdom.  This is entirely consistent with 
complex adaptive system theory as the lack of predictability of any particular strategy 
suggests a trial-and-error approach is the best way forward, even though it tends to 
appear costly due to the number of failures.  Events such as development of video-
based resources for new educational products took a long time to get right.  However, 
the testing of appropriate contexts, capabilities and curriculum alignments was 
necessary to determine that some curricula were not suited to on-line/social media in 
the nominal formats (e.g. video), but may be successful in a more inclusive learning 
context, where learning analytics are able to inform social interaction and 
understanding.  Hence, even though many of the early products failed, the feedback 
from the experiments informed later product development decisions. 
Another facet of QUT-TI was the emphasis on planning and reporting to a 
diverse stakeholder group.  As is the case when an information system driven 
transformation initiative is viewed from a technical perspective, much of the status 
reporting takes the form of state-of-the-nation address reporting on what has been done 
– most of which were plans and diagrams.  The blog used as a broad informer to staff 
was not well-subscribed and lost momentum.  Hence, any traction from PAEM only 
affected the limited area of influence of the programme team. 
Lastly, a major impediment to progress in the initiative was the existing 
organisational structure, policies and processes (including reward systems).  All 
organisational transformations must destabilise the influence of these legacy artefacts 
 Chapter 6: Discussion 281 
to allow the emergence of different organisational forms.  New forms incorporate 
cross-divisional interdependencies either through autonomous evolution or 
incentivised self-organisation, which is possible in an academic environment 
(Mitleton-Kelly & Land, 2004).  The resistance to change embedded in the stabilising 
SLM powers meant the initiative struggled to change current behaviour.  The outcome 
of the initiation stage, supported by a new learning management system, was 
effectively a new functional unit within the university.  This commercially focused 
unit now has the capacity to further refine and experiment with the technologies and 
to provide a sandpit for other academics to adapt their particular discipline.  The 
programme office still exists and may well be only commencing a long and 
challenging journey. 
6.5 Manage Complexity - Make It Simple 
The conventional approach to organisational transformation need not change 
significantly.  The need to plan, prepare cost-benefit analyses, govern, control and 
review is still applicable.  However, the emphasis and reliance on these to the deliver 
desired organisational benefits is challenged by the PAEM, SLM and IEM causal 
mechanisms.  Complex programmes of work involve so much complexity and 
ambiguity that programmed solutions are unlikely to progress to completion by 
following the maze of a predetermined path (project management plan) (Flyvbjerg et 
al., 2009).  Executives must learn as they go as the necessary emergent capacity 
building needed to respond to unknown unknowns and is not able to be measured in 
terms of traditional output reporting (Hughes et al., 2013).  These initiatives are erratic 
mysteries to be embraced, rather than puzzles with a finite set of solution options.  
Continual feedback throughout a change initiative is an essential tool to challenge 
prevailing models of reality rather than sole reliance on formal reporting instruments, 
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which are able to mask and mute the white noise of randomness – a clear indicator of 
unknown unknowns (Taleb, 2010).  The major difference of this approach is 
diminished reliance on the unrealistic predictions of outcomes using flawed models 
(financial, scheduling, risk) since they are almost certainly based on incorrect 
assumptions and mental bias.  A lifecycle view to addressing IS-driven organisational 
transformation highlights these differences more clearly. 
As with conventional approaches, the major activity to be performed in the initial 
stages of a transformative programme is to formulate a clear vision of the future state.  
Although not solely the domain of management, the motivation to change the 
organisational vision is generally driven by senior executives who tend to have a 
position of authority, which provides the opportunity to balance competing interests 
(R. M. Kim, 2011).  These interests may be either supportive or discouraging so the 
creation of sufficient tension is necessary to dislodge the inert system state, but not so 
much that it degenerates to chaos (Nooteboom, 2007).  Executives are also in a position 
to ensure technological alignment with the organisation-wide strategic direction across 
all structural levels by establishing the scale-free dynamics required for co-
evolutionary adaptation at each of those levels (Merali & McKelvey, 2006). 
Many strategists recognise the value in engaging with significant stakeholders 
to allow a shared vision to emerge, gain acceptance, and then be distributed widely 
throughout the organisation (Dooley, 1997).  However, how the vision is achieved is 
not an issue, but it needs to be able to be able to be presented unambiguously and 
within the attention span of every stakeholder (probably able to be delivered in seconds 
rather than minutes) [PAEM].  It also needs to be interpreted and re-represented as a 
blueprint, which is used to segment the broad vision across major impact areas (e.g. 
customer experience, environmental sustainability etc.).  This is not a simple 
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functional decomposition, which tends to lose cross-functional dependencies.  Rather 
it is a clumping of new capabilities that are clearly identifiable by stakeholder groups 
[PAEM].  The blueprint then becomes the focus of the implementation teams, which 
can identify the broad projects/products and sequencing required to deliver the vision 
and deliver the expected benefits. 
High level planning identifies the range of ideal scenarios likely to deliver the 
desired benefits [IEM].  They are tested using prototypes, surveys, focus groups etc. 
and feedback is analysed to determine outcome feasibility [PAEM & IEM].  The 
results, supported by evidence, are presented to the decision-makers along with 
associated structural reforms and changes to technology capabilities [STM].  A social 
conditioning strategy (stakeholder focus) that directly aligns with formal programme 
reporting (governance focused) is developed at this time [PAEM].   
Formal reporting is based nominally on cost and time planning artefacts.  Budget 
responsibility often lies outside the programme office and is a major source of reported 
outcome distress.  The imprecise science of cost estimation in large transformations 
makes the allocation of costs a dangerous activity.  Planning an initiative based on 
some conjectured amount (or even worse, an amount available to do the job), often 
becomes a self-fulfilling prophecy for planning, but quickly degenerates during 
implementation (Lichtenstein, 2000).  There is a need, however, to monitor and control 
costs and resource allocation.  In the absence of a realistic budget, the approach advised 
is to obtain tacit financial approval for a pre-set amount (however determined is not 
relevant because it is likely to be wrong) with the caveat of its unreliability.  Both 
positive and negative system feedback make interventions unpredictable (particularly 
as an exponential function of time), which forces incremental implementation, thus 
allowing alert decision-makers to respond and adapt to emergent behaviour and by 
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allowing novelty to thrive with diminished (conventional) managerial controls 
(Hughes et al., 2013).  A similar approach is taken for time and resource allocation.  
However, the initial project(s) are selected and detailed plans prepared for the work 
that can be predicted precisely.  This may be only one week in advance, but it must 
reflect the costs and time associated with PAEM, IEM and SLM for this micro-project. 
This incremental model cannot guarantee the desired outcome within available 
resources.  However, each increment focuses on predictable benefits with known costs 
and uses generative mechanisms and continual feedback to advance the 
transformation.  It also provides the opportunity to manage the state transitions at 
individual, group and organisational levels and influence agent behaviour at all levels 
of abstraction depending on the presence of complexity.  As seen in the baggage 
handling project in the Air NZ case, the execution of a complex set of technical 
specifications in a new system with can be incrementally tested in prototype until it at 
least matches the capability of a human agent, rather than developing a next to final 
system for acceptance testing [IEM]. 
The inherent flexibility also allows for modification of specifications on the fly 
without having to justify the change in resource allocation in the whole of programme 
context.  The granularity allows go-no go decisions to be made at each increment and 
to attribute the value for money for that particular implementation.  Weak signals 
emitted when a micro-project is approaching a catastrophe are much easier to capture 
and respond to within this flexible framework [IEM].  The organisational 
transformation programme continues using the principle to commit to activity only to 
the degree that its outcome is suitably predictable. 
Some organisational theories suggest that an organisation will remain in its 
current state without active intervention or catastrophic external activity.  Lewin’s 
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scheme (Styhre, 2002) of unfreeze-change-refreeze is not too dissimilar from the 
punctuated equilibrium model (Lyytinen et al., 2009), which suggests institutional 
components like technology, routines, capabilities and experience combine to stabilise 
the organisation in a state of equilibrium [SLM].  In order to transform the 
organisation, some form of disruption, such as radical restructuring, is required to 
create a state of dis-equilibrium before a new set of tasks, technology, capabilities and 
relationships can re-establish equilibrium.  Although technology cuts down 
complexity by timely and consistent presentation of information ("Business 
Simplification 2015: The Unmet Strategic Imperative," 2015), the impact of 
complexity in real conditions is where the interaction between the components and 
their environment produce unpredictable outcomes (Cuellar, 2010). 
The inadequacy of foresight in predicting the impact of structural modifications 
on organisational transformation causes more reliance on self-organisation by 
presentation of a more attractive fitness landscape (P. Anderson, 1999).  This state can 
be established using PAEM, (which in turn provides an environment conducive to IEM 
through innovation and adaptability) (Vidgen & Wang, 2009), and maintain a state of 
order between stable routine and catastrophic disintegration (Choi et al., 2001).  The 
system becomes particularly sensitive to the effects of feedback levers in this region 
(Kempener, Cohen, Basson, & Petrie, 2009) and PAEM must be used thoughtfully to 
balance the interplay of performance and resilience.  Resilience is needed to counter 
organisational crises (such as natural disasters affecting the business) and emanates 
from variety and self-organisation, unlike the conventional wisdom of efficiency 
models that do not value diversity or recognise interconnectivity (Everett, 2011).  In 
practice, analysis of the case studies suggests PAEM is needed from the very beginning 
of any transformative initiative and at many levels.  It is responsible for lifting the 
 Chapter 6: Discussion 286 
organisational state to the edge of chaos and if applied persistently, can hold it in this 
state over a long period of time (as was seen by the continual reference to brand 
characteristics in the Air NZ case).  However, it becomes taxing on energy if the 
activation energy mechanism is spasmodic as allows the organisation to return to the 
more comfortable equilibrium state as seen in the IDES case. 
Table 22 contains a summary of mechanisms, their duration and some sample 
strategies.  The critical mechanism for IS-driven organisational transformations is 
Persistent Activation Energy (PAEM), which needs to be present from the very 
beginning of the transformation.  The effort required to keep an organisation at the 
edge of chaos (in the case of a planned transformation) is much less than allowing it 
to fluctuate between a comfortably stable state and forcing it to the a less comfortable 
boundary state.  New challenges, new discourses, experimentation and feedback are 
the levers used to engage the active social conditioning attribute.  Even as the 
programme matures, PAEM is maintained by reinforcement, retelling stories of 
exceptional achievements that delivered benefits.  Its influence suggests information 
systems are not really the driver for organisational transformation, but they are 
necessary for the process innovation, which falls within the structural latency 
mechanism (SLM).  The SLM mechanism can be applied intermittently and the 
structural changes used to create both instability for planned transformation and 
stability to either resist undesirable transformation or to refreeze the organisation at 
the end of the initiative.  In a complex system, new structures are unable to be designed 
without utilisation of insightful experimentation mechanism (IEM) due to the random 
behaviours of agents when exposed to a reformed organisational context. 
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Table 22 - Summary of mechanisms and sample strategies 
Mechanism Duration Sample Strategies (not comprehensive) 
PAEM Continual and for duration 
of the programme 
 Clearly articulated vision and blueprint 
 Challenge the existing organisational 
norms 
 Cross-functional and mutually responsive 
communication 
 Timely recognition of positive events 
 Timely response to negative events 
SLM Irregular, but with major 
impact 
 Change organisational structure to reflect 
priority capabilities 
 Develop priority capabilities 
 Build, modify or outsource enabling 
technologies 
 Renew policies to reflect priority principles 
IEM Periodic – initially to 
validate direction and later 
to align strategic effort 
 Use a consistent method to identify 
opportunity to innovate (such as that used 
in design science). 
 Prototype the new technology design to 
allow end users to test and become familiar 
with the innovation. 
 Pay attention to weak signals to exploit the 
benefits and avoid the negatives of 
groupthink in decision-making39. 
    
Short safe-fail experiments are used to test the effectiveness of new approaches, 
responses of key agents and the likelihood of benefit delivery.  These experiments 
must not be random trial and error (unless at a total blockage), but based on the insight 
gained from experience, organisational theories and assimilation of the white noise of 
apprehension and discontent.  Mangers must develop their personal heuristics for 
detecting weak signals and creating an environment conducive to adaptive mutations 
(Hales & Edmonds, 2003).  Experiments are used early in the initiative to inform 
direction and establish options, but without expecting a high contribution to 
                                                 
39 The groupthink concept was made popular by Janis in 1972 and was used to explain the paradox of 
responsibility for both synergy gained from group cohesion and also the problems of unquestioned 
compliance and conformity (Turner & Pratkanis, 1998). 
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morphogenesis.  In later stages, however, the blueprint enlivens the mechanisms to 
support innovative practice (new technologies, new systems, new relationships), 
improved infrastructure (targeted resource allocation), and broader scale of operations 
(new partners, new products) to deliver visible organisational benefits (Henfridsson & 
Bygstad, 2013). 
This chapter provided one of many plausible explanations of the impacts and 
causes of morphogenesis or morphostasis when organisations such as Queensland 
Government, Air New Zealand and QUT are subjected to pressures to transform.  It 
identified three mechanisms, PAEM, SLM and IEN, which are enlivened by 
strategically applied levers (triggers).  I also discussed how the mechanisms can be 
applied in contexts other than the three case study contexts.  The following chapter 
concludes the research by condensing the previous five chapters into a succinct 
summary and identifies the contributions and limitations of this study and the 
directions for future studies. 
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Chapter 7. Contributions, Implications, and Conclusions 
7.1 Introduction 
This research project began with the objective of examining information systems 
implementations to gain insight into the capabilities required to integrate new systems 
into organisations to maximise their benefits.  However, this quickly changed to a need 
to understand the socio-technical relationships and the complexity associated with 
organisational transformations, since contemporary programme approaches are not 
adequate when a complexity dimension is present.  Explanations of the three cases, 
based on existing knowledge and robust empirical analysis, suggest that the inclusion 
of generative mechanisms identified in this study enhances transformative frameworks 
by incorporation of the influence of complexity. 
The literature review in Chapter 2 established a body of research that indicated 
a range of critical criteria responsible for transformation success.  However, another 
significant literature set reflected the lack of impact of the frameworks using these 
criteria on improving outcomes in IS-driven organisational transformations.  An 
emerging area of information systems research lies with the application of complex 
adaptive systems (CAS) theory to IS implementation.  The application of CAS to 
information system implementation and organisational transformation is under-
represented in academic literature and so became the focus of this study.  Hence, the 
approach for this study included a social research capability that included complexity 
theory.  A critical realist approach, described in Chapter 3, provided the 
underlabouring scaffold for the investigation of organisational transformation using a 
complexity lens.  Chapter 4 used these critical realist tools to develop a robust research 
method based on the conception of organisations as a complex adaptive system.  
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Chapter 5 combined a descriptive narrative of three cases and a critical realist approach 
to identify possible causal structures responsible for transformation (or not) of these 
organisations.  The discussion in Chapter 6 identified three generative mechanisms; 1) 
persistent activation energy, 2) structural latency, and 3) insightful experimentation, 
based on the analysis in the earlier chapters.  These mechanisms fill part of the 
knowledge gap identified in the literature review.  The following section summarises 
how the existing literature, conventional practice and the empirical data informed the 
research method, data analysis and conclusions. 
7.2 Scope of the Research 
The existing literature on IS-driven organisational transformation is spread 
broadly across the disciplines of organisational, information system and generic 
project management, complexity and capability theories and practice.  The extent of 
annual worldwide costs of failure in organisational transformation is measured in the 
trillions of dollars (Krigsman, 2012). In percentage terms, this is as high as 60% 
depending on the success criteria applied (Conboy, 2010).  Little progress has been 
made in improving the outcomes even though there has been significant effort in the 
development of frameworks and approaches (Dwivedi et al., 2013).  A range of advice 
is directed to practitioners in the form of tools and methods purported to address the 
range of factors that are critical to transformation success (Baker, 2012).  Some 
reference is made to complex project management requiring a different approach to 
conventional approaches.  The variety of definitions, however, and in many cases the 
lack of definition of the term “complex” in these frameworks, means the models 
contributed by these authors are not easy to integrate with complexity science.  
Interpretation of “complex” ranged from complicated to understand through to concern 
for the impact of unknown unknowns leaving practitioners with contemporary 
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approaches that have only limited applicability in a complex environment (Kiely & 
Fitzgerald, 2005).  A number of authors identified the gap in the cross-discipline 
linkage of complexity science and organisational behaviour and made 
recommendations for further research in this area (Courtney et al., 2008; Merali et al., 
2012; Mitleton-Kelly & Land, 2004).  Consideration of the range of issues identified 
in the review led to two research questions: 
1. Does complexity influence an organisation’s ability to remain in its existing 
state (morphostasis) or to change to another state (morphogenesis) it is the 
subject of transformative intervention? 
2. What are the possible generative mechanisms that either causes an 
organisation under pressure to transform to remain in its existing state 
(morphostasis), or to change to another state (morphogenesis)? 
In recognition of the need to incorporate the socio-technical aspects of IS-driven 
organisational transformation (Kiely & Fitzgerald, 2005) the methodology used to 
address these questions was adapted from the philosophy of critical realism. 
The critical realist approach to this qualitative research provided a framework to 
connect a diverse set of events through a consistent lens of complexity theory.  It 
ensured a clear delineation between Humean causality through a constant conjunction 
of events with the causal mechanism view applicable in open systems experimentation.  
This less precise view of causality, where mechanisms may or may not cause an event 
to occur, provides a more plausible explanation to activities in open socio-technical 
systems containing complex and indeterminate feedback influences (O'Mahoney & 
Vincent, 2014).  The ontological division of real, actual and empirical domains 
supported the prescription of mechanisms, which explains the variation in outcomes 
from a seemingly identical set of influences.  It forced consideration of a broad set of 
possibilities, often leading to an unanticipated understanding of the phenomenon of 
 Chapter 7: Contributions, Implications, and Conclusions 292 
interest, through reconceptualization of event outcomes in their particular context 
(O'Mahoney & Vincent, 2014).  Critical realism also provided a stratified 
methodological strategy for investigation of levels of agency without losing the 
intricate set of interdependencies, which are often lost in hierarchical decomposition 
modelling approaches.  It provided the facility to encapsulate layers ranging from 
worldwide influences to individual agent behaviours able to represent the cross-
layered linkages. 
The other important aspect of the critical realist approach is that it recognised 
the dynamic nature of patterns of behaviours within these layers.  Some gradual and 
anticipated changes were observed (such as client service staff in Air NZ happily 
taking on the new role of passenger support instead of baggage and boarding pass 
management), often reflecting the expected responses to particular transformational 
levers.  Others, often identified in hindsight, were unexpected and unpredictable as 
self-organising behaviours emerged across all levels of the organisations (such as Air 
NZ staff wanting to participate in the design teams rather than wait to have the new 
order imposed on them).  The approach captured the behaviours of individuals and 
their social structure, the interaction of groups, and the influences of other structures 
including the organisations themselves.  It also informed the data gathering process, 
which relied on identification of events and the agent interactions and patterns of 
behaviours relating to those events.  The three case studies produced 185 empirical 
events from the 20 interviews and numerous public and programme specific 
documents.  These events and their attributes, coded in NVivo40, formed the basis of 
the detailed analysis and relationship representation in Chapter 5. 
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In Chapter 5, in response to research question 1, I plausibly determined that 
complexity does have an impact on IS-driven organisational transformation (on the 
balance of probabilities, rather than beyond all reasonable doubt).  I also argued that 
causal powers of generative mechanisms in context explain transformational 
outcomes.  The individual cases provided differing perspectives of the role of 
information systems on organisational transformation outcomes and identified the 
lesser role of technology compared to the contribution of social interaction. 
A regular association of the social interaction construct with a group of levers 
reinforcing renewal and innovation (new discourse, new challenges and 
experimentation) in producing morphogenic outcomes and their absence in 
morphostatic outcomes for the cases studied (where morphogenesis is the preferred 
outcome in each case) concentrated the search for causal mechanisms within this set 
of relationships.  The other strong connection is between the robustness of existing 
structural artefacts (organisational structure, policies, both manual and technology 
enabled processes) and active intervention to marginalise them.  It is intuitive and well 
supported by research that robust structures provide significant resistance to 
morphogenesis and this was confirmed by the analysis (Manning, 2013).  Hence, this 
became a fertile region for consideration of causal mechanisms. 
Lastly, the experimentation and feedback attributes are present in both 
morphogenic and morphostatic events suggesting they had little correlation with the 
particular outcomes.  However, in the university initiative, which was studied 
ethnographically, the role of experimentation in early programme phases was used to 
test strategy and direction in a safe-fail environment providing an early opportunity to 
change direction with little impact on the progress of the initiative.  In mature stages 
when uncertainty and ambiguity is removed from transformation vision, 
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experimentation and feedback had a strong correlation with morphogenic outcomes.  
The analysis of the cases suggested that the causal mechanisms, which are responsible 
for organisational transformation, are associated with social interaction and renewal 
triggers, the organisational structures and with experimental boldness. 
The context, mechanism, outcome model, employed by a number of researchers 
(Henfridsson & Bygstad, 2013), was used to identify and empirically test the influence 
of three mechanisms.  In response to research question 2, the mechanisms identified 
in the study are: 
1. persistent activation energy (PAEM), covering the social interaction and 
renewal associations; 
2. structural latency (SLM), to reference the inherent resilience of mature 
organisations; and  
3. insightful experimentation (IEM), to provide a way forward when the 
environment presents as complex with an unpredictable path to resolution. 
Other possibilities were considered, but the analysis of events in their particular 
contexts pointed to these mechanisms having causal powers, even though they may be 
responsible for unseen behaviours or remain dormant.  The triggers for activation of 
the mechanisms are also far from prescriptive.  However, the active social conditioning 
across all organisational levels enlivens PAEM, powerful agent influence is needed to 
diminish (or reinforce when looking for stability) SLM, while providing a safe-fail 
environment for testing innovations facilitates IEM.  The combination of these 
mechanisms ensures the organisation is finessed to the edge of chaos where although 
stable, is able to effortlessly transform to an improved fitness landscape with a subtle 
adjustment of some control parameter (Dooley, 1997).  The reliance on any single 
aspect of transformative mechanisms is not sufficient to deliver a sustainable 
organisation.  In particular, these mechanisms place social conditioning as the most 
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predominant construct as it was also the most influential in generating the complexity 
in organisational transformation. 
As recommended by Gibson and Brown (2009), the explanation provided in this 
study for organisational behaviours based on complexity theory and the social context 
of technology-enabled change, looked closely at the relationships between the event 
data and the broader problem context including regulatory and global influences.  The 
relationships are limited to those identified in other organisational research and the 
exponential effort required to introduce more relationships.  The representation tools 
available within NVivo41 streamlined the exercise and assisted the combination of 
attributes that presented as equivalent when investigating their behavioural outcomes.  
The results of the analysis informed conclusions relating to the original research 
problem and associated research questions. 
7.3 Contribution of Research question 1 
At first glance, the initial question “Does complexity influence an organisation’s 
ability to remain in its existing state (morphostasis) or to change to another state 
(morphogenesis) if it is the subject of transformative intervention?” seems trivial.  On 
reflection, however, the question includes a number of assumptions and colloquial 
definitions that required vigilant navigation.  By restricting the definition of 
complexity to the confidence in predictability of the path and outcome of an 
intervention, any existing frameworks and methods that broadly refer to complex 
events as being complicated, uncertain, ambiguous or just complex without application 
of complexity science, are inadequate.  This study coded events using a number of 
common attributes of complex adaptive systems to identify them as either being 
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complex or otherwise.  It did not attempt to impose a measure or degree of complexity 
as this refinement does not contribute materially to the study.  The most plausible 
answer to the first question is that complexity does influence the outcomes of IS-driven 
organisational transformation. 
7.3.1 Implications for theory and practice 
This research question contributes to the organisational transformation body of 
knowledge in the following ways: 
a) It confirms that the outcome distress that is identified in a large proportion 
of programmes of work is plausibly associated with the influence of 
complexity; and 
b) It provides a foundation set of complexity attributes in the conceptualisation 
of organisation as a complex adaptive system. 
Aspects of complexity are identifiable in the IS-driven organisational 
transformations investigated.  Self-organisation, emergence, adaptability and 
nonlinear dynamics are complicit in benefit diminution in organisational 
transformation and the science of complexity must be applied in order to get a rich 
understanding of organisations in the real ontological domain (Manning, 2013). 
A viable future research agenda includes the development of behavioural models 
or theories to map the influences and organisational impacts of extending an 
organisation to the edge of chaos condition and obtaining a better understanding of 
that state.  Some researchers claim organisations at the edge of chaos perform better 
than their more stable competitors.  Is this true?  How can an organisation at edge of 
chaos be identified?  Can this state be sustained without damage to the social fabric of 
the organisation?  Future research in IS-driven organisational transformations would 
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recognise the impact of complexity and delve more deeply into the complexity science 
in developing theory and other theoretical artefacts. 
This research question contributes to transformative practice in the following 
ways: 
a) The linear approach of conventional project management is not sufficient to 
ensure benefits are realised in complex projects and variation is an 
anticipated result of complexity.  Practitioners will need to supplement their 
existing methods and frameworks to recognise the presence of complexity 
components and build in barriers that enforce targeted strategic intervention 
to improve outcome predictability – at least to the next stop point. 
b) Awareness alone does not assist in avoiding disaster, but shortening 
plan/implement/review cycles and informed application of trial and error 
improves predictability significantly. 
Further implications for causality research and guidance for transformative 
intervention is provided by the causal mechanisms identified in research 
question 2. 
7.4 Contribution of Research question 2 
The second goal of the study was to identify possible generative mechanisms 
that cause organisational metamorphosis.  Three mechanisms exhibited influence in 
the outcomes of the first two cases and were confirmed by the third (ethnographic) 
case.  The persistent activation energy, structural latency and insightful 
experimentation mechanisms need to work in unison to achieve a successful 
organisational morphogenesis, even though the individual contribution of each may 
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vary from nothing to largely dominant depending on the context and maturity of the 
initiative. 
7.4.1 Implications for theory and practice 
This research question contributes to the organisational transformation of 
knowledge in the following ways: 
a) The research method, which employed a complexity lens to investigate 
organisational transformation and was underlaboured by critical realism 
provides an adaptable approach for future researchers who are seeking to 
develop theories in causality; 
b) The stratified view of reality provides a metatheory for future researchers 
who wish to investigate the socio-technical influences that exist at multiple 
levels of agency and maintain the cross-strata dependencies; and 
c) The persistent activation energy, structural latency and insightful 
experimentation mechanisms provide plausible explanation of causality in 
organisational transformation. 
This study was predominately empirical and used retroduction to develop the 
configuration and explanation of the mechanisms through pattern recognition.  The 
data-problem relationships are robust for the organisational contexts studied and 
provide a framework for contextual modification of the mechanisms. 
A viable future research agenda includes the development of causal theories 
relating to complexity science and organisational transformation.  In a sense, 
generative mechanisms either have causal powers or they do not and a robust ontology 
would better determine the distinction between empirical, actual and real domains of 
organisational transformation research.  A more generalizable theory/model would 
 Chapter 7: Contributions, Implications, and Conclusions 299 
result from such a study (Gibson & Brown, 2009)(Gibson & Brown, 2009)(Gibson & 
Brown, 2009)(Gibson & Brown, 2009)(Gibson & Brown, 2009) and using the 
developing tools of complexity research such as agent-based modelling and 
simulation, would result in a more solid foundation for investigation of complex 
scenarios. 
This research question contributes to transformative practice in the following 
ways: 
a) Organisational transformation practitioners, operating in a complex 
environment, will benefit from an understanding of the role and power of the 
generative mechanisms as they provide a framework for planning and 
decision making that reflects the context.  This pragmatic (mechanism based) 
approach recognises the fallibility and limits of existing transformation 
frameworks designed for ostensibly closed systems, without rejecting them 
outright in the dynamic context of human interaction (Geyer & Cairney, 
2015). 
b) At the planning stage, the framework can be used to deflect stringent 
prediction of time and cost while identifying the regions where confidence 
in prediction is low. 
c) At implementation, the framework provides direction on where to focus 
effort and how to sense the unknown-unknowns by tuning in to the weak 
signals of disaffection.  Since the effort required to identify and act on every 
morsel of white noise is indeterminate, decisions to devote resources to being 
prepared for the unexpected and knowing the consequence of mistakes rather 
than meticulous forecasting is more effective (Taleb, 2010). 
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d) The practitioner’s role then changes from managerial control to a vigilant 
observer able to respond (rather than react) as patterns of behaviours emerge 
(Choi et al., 2001). 
The strategy, based on Aristotelian phronesis (wisdom and action), balances 
exploration of innovative practices with subtle modification of previously utilised 
heuristics (R. M. Kim, 2011).  It also provides a buffer against the human 
idiosyncrasies of imaginative estimation, the impact of potential failure and reliance 
on the Hiding Hand (rendering difficulties invisible, but being saved by human 
creativity) (Flyvbjerg & Sunstein, 2015). 
While the contributions of this study are considerable, there are also a number 
of limitations. 
7.5 Limitations related to the research scope 
As mentioned above, this research was bounded by projects that were 
transformative (that is a change based on a change in vision and/or norms/behaviours), 
triggered by information system implementation (including new system environments 
and or innovative technology) and displaying characteristics able to be described by 
existing theories (i.e. primarily complexity).  The findings and explanations are limited 
to the three broad domains from which the cases were obtained (a service focused 
public sector case, a private sector case in airline reservation, and a university on-line 
learning system). 
Although this research provides an explanation of complexity in IS-driven 
organisational transformations, there is every chance that other factors, which may 
contribute to complexity, were not identified in this study.  In fact, the scope has been 
restricted on the advice of Kauffman (1995) that an attempt to understand every 
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contributing factor to complexity would be a close to impossible task.  Limiting the 
research scope to the components and categories of complex adaptive system theory 
and the critical realist framework for context-mechanism-output schemes allowed a 
manageable effort given the resources required to perform and adequately analyse the 
relevant cases. 
Another scope limitation is the small number and diversity of the cases.  A far 
broader set of organisational domains exists, so any claims from this research are 
limited to the small range of those domains, even though it provides a framework for 
replication studies across all domains. 
7.6 Limitations related to the research design and conduct 
The attraction of using a critical realist approach is its basic tenet that knowledge 
has both transitive and intransitive dimensions (Danermark et al., 2002) suggesting the 
fallibility of knowledge.  This presented the option to provide the best explanation of 
phenomenon of interest using the latest available literature and the amount of empirical 
evidence able to be gathered.  It does not, however, mean inferences and extrapolation 
of findings are correct or otherwise.  Rather they are the best available at this point in 
time.  Even though the focus of this study has been on agents, events, contexts in the 
search for mechanisms, the findings may only be relevant to these three cases (G. 
Easton, 2010).  The application of the exploratory findings within the Air NZ case to 
an ethnographic study of QUT-TI as a confirmatory phase did add validity to the causal 
mechanisms discussed.  There is, however, an entirely different set of causal paths that 
may have been followed and may be just as valid and responsible for the final states 
of the organisations (Henfridsson & Bygstad, 2013).  Other issues that may arise from 
the nature of these case studies include: 
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 limitation on the degree of representation of domains (i.e. one case in each 
of - public sector, international airline and tertiary educational institution); 
and 
 the retrospective data collection for case 1 and case 2 may provide incorrect 
recollections of events or may form an idealised sense of their role and 
actions within the programme. 
A limitation to generalisation exists (as in all case study research) due to the 
restriction on the depth and number of cases able to be investigated (Perry, 1998).  
Gerring (2004) suggests case studies have a natural advantage in exploratory research, 
but loses this advantage in confirmatory studies where causal connection within single-
case analysis may lead to falsely rejecting the null hypothesis in cross-case studies.  
The universal ontological issue that one often finds what one is looking for, rather than 
identification of some emergent phenomenon, also demands consideration (Gerring, 
2004). 
Other possible sources of researcher bias include: 
 Data was coded and analysed by a single researcher; although mitigated by 
use of NVivo42 software with consistent categories and interpretations and 
by regular discussions with other researchers; and 
 Inaccurate interpretations/conclusions drawn with respect to causality, 
although mitigated by the retroduction process and reviews by my 
supervisor. 
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7.7 Conclusion 
The motivation for this research was based on a desire to correct a broad 
conception that IS-driven organisational transformations are destined to expensive 
time and budget overruns and that it is reasonable to justify variations due to the 
complex combination of technology and people.  Reviews of significant and recent 
failures pointed to inadequacies in governance, risk management and managerial 
controls.  On deeper investigation, however, it appeared that these functions are 
already demanding a disproportionate ratio of programme resources and invariably 
reflected the utilisation of industry best practice development methodologies and 
often-engaged highly regarded implementation partners.  Non-deterministic outcomes 
and interrelated dependencies within open systems are common themes in outcome-
distressed transformations.  Conventional approaches to complex transformations are 
unable to address these themes adequately.  A new approach was needed, which could 
cope with ambiguous or incomplete specifications, unrealistic expectations of 
sponsors and unpredictable responses by actors. 
Contemporary information system researchers have suggested that complex 
adaptive systems theory may be useful to develop theory and practice for organisations 
as they evolve and innovate for long-term sustainability.  Through teaming critical 
realism as an underpinning philosophy with complexity theory, I have shown that 
mechanisms exist to facilitate IS-driven organisational transformation.  The astute 
application of persistent activation energy (PAEM), structural latency (SLM) and 
insightful experimentation (IEM) can influence the event outcomes essential for 
successful organisational morphogenesis.  Rather than increasing the controls 
highlighted by traditional governance processes, complex situations require the 
flexibility and experimentation afforded by these mechanisms.  By conceptualising the 
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transformation as an emergent socio-technical system, they overcome the problems 
introduced by unpredictability and randomness, while providing a clear perspective on 
alternative organisational ‘fitness landscapes’ and the timely development of the 
functional requirements of the developing information system. 
Organisations respond to the continual challenge for sustainability by 
appropriate reaction to external threat, internal innovation for competitive advantage 
or structural adjustment to compensate internal disruption (Fleck, 2009).  The 
complexity challenge was to be confident that the organisational response correctly 
addressed the actual cause of the perceived problem when the “problem of inductive 
knowledge” combines with human “emotional apparatus designed for linear 
causality” to reach general conclusions extrapolated from specific instances (Taleb, 
2010, pp. 40,88).  Any decision to initiate, equilibrate or prevent organisational 
transformation may cause effects that are entirely unanticipated due to the “power 
possessed by men of affecting the sequences of states and events in the world” 
(Bhaskar, 2008b, p. 239). 
The analysis of organisational disruption events after the fact, and using a 
complexity lens underlaboured by critical realism, provided insight into the 
mechanisms and conditions that led the observed behaviour.  This approach has the 
potential to be applied across a number of disciplines to inform theory-practice 
evolution (Iannacci & Hatzaras, 2012) and is particularly suited to the treatment of 
organisational change and inter-organisational relationships as complex adaptive 
systems (G. Easton, 2010). 
The matter to be determined in this study was the way in which mechanisms and 
conditions could be identified, understood and applied to agency and structure in an 
organisation exhibiting behavioural patterns characteristic of complex adaptive 
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systems (Choi et al., 2001).  Applied critical realism research provided this duality of 
discovery and application due to its empirical basis (Edwards et al., 2014).  The 
tangible outcome from the research is the identification of the causal role of the PAEM, 
SLM and IEM generative mechanisms.  In the future, these mechanisms will be 
challenged and adapted, but until then, they provide plausible guidance to researchers 
and practitioners in the quest to reduce outcome distress in IS-driven organisational 
transformation. 
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Appendix A Key Terms and Concepts 
Organisations respond to stresses (opportunities, threats, competition and crises) 
by making changes to a structure and or systems often in an environment of resistance 
(Rouse, 2005).  The purpose of implementing transformational activities is to survive 
and extend the value of the firm (Safrudin & Recker, 2012).  The following definitions 
are used to inform discussion on the impact of complexity on IS-driven organisational 
transformations. 
Complex system: “system [consisting of] components ([and] now called 
”agents”), the possibility of ”emergence” of a new behaviour, which is not included 
into the set of initial components behaviour” (Cotsaftis, 2009, p. 68).  The 
characteristics of a complex system includes large numbers of interacting components, 
non-linear dynamic behaviours producing unpredictable consequences, irreversible 
evolution, hindsight does not inform foresight and the agents and system constrain 
each other co-dependently (Snowden, 2007).  The behaviour of complex systems is 
not deterministic and as a consequence they may change with very little interference 
and tend towards some unforeseen attractor or fitness landscape (Kauffman, 1995). 
Complexity: that property of a model which makes it difficult to formulate its 
overall behaviour in a given language, even when given reasonably complete 
information about its atomic components and their inter-relations…. clearly 
separating ignorance from complexity (Edmonds, 1999, p. 72) 
Information system: “any combination of information technology and people's 
activities using that technology to support operations, management, and decision-
making” (Software Engineering Institute, 2007).  Modern information systems provide 
the capability to improve organisational outcomes through better/faster 
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communications, access to information resources, and through more efficient and 
effective work practices. 
IS-driven organisational transformations: “The information technology 
revolution has driven the pace of competition and rapid globalization. Consequently, 
enterprises increasingly need to consider and pursue fundamental change—
transformation—to maintain or gain competitive advantage” (Rouse, 2005, p. 1).  
Although ICT is pervasive in modern organisations, the focus of this research was on 
those transformations driven by the innovation afforded by information systems with 
the aim of increasing benefits such as lower unit cost (Flyvbjerg & Sunstein, 2015) or 
providing greater access to client or citizen services (G. Bradley, 2010).  Simply 
automating a manual system does not qualify as a transformative project.  There needs 
to be an intervention in the system at a paradigm level to effectively transform an 
organisation (Meadows, 1999). 
Intervention: Since not all complex projects “fail”, a set of practices (whether 
intentional or not) must exist, which may or may not lead to successful outcomes when 
applied to complex transformations.  This project considers an activity an intervention 
when either pre-emptive or consequential tactics are applied to respond to emergent or 
unwanted behaviours. 
Organisational Transformation:  “A fundamental change that substantially 
alters an organization’s relationships with one or more key constituencies […and] will 
enable remediation of such value deficiencies” (Rouse, 2005, p. 279).  The change is 
systemic and has a value proposition associated with it. 
System: Weiss and Buechner’s (1971) definition “complex unit in space and time 
so constituted that its component subunits, by ‘systemic’ cooperation, preserve its 
integral configuration of structure and behaviour and tend to restore it after non-
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destructive disturbances.” (Laszlo, 1975, p. 16).  These systems are subject to both 
positive and negative feedback which may either tend to a stable state or move to some 
other state depending on the degree of leverage of the feedback (Meadows, 1999). 
Theory: “a system of logical principles that attempts to explain relationships 
among natural, observable phenomena” (Kelly, 2009, p. 33). This project, as outlined 
below, investigated the impact of complexity on transformative projects, which 
allowed the generation of hypotheses to refine complexity theory in the information 
domain.  No new or adjunct theories are developed, but an explanation referencing 
generative mechanisms establishes the foundation for cross-disciplinary theory 
development in the areas of sociotechnical and organisational systems. 
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Appendix B Sources of Data 
IDES Case Study 
Interviews: 
1. Senior Project Manager 
i) 2 x interviews of approximately 1 hour each 
ii) Multiple emails for clarification and confirmation 
2. Project Reviewer 
i) 2 x interviews (one a joint meeting with the Senior Project Manager) 
Documents 
1. Internal Queensland Government Documents 
i) IDES Business Case (October 2007 version) 
ii) Support documents including: Benefits Management, Communications 
Templates, Controls, Costing Models, Environmental Scan, Governance, 
IDES Architecture, Meetings Records, Planning Sessions, Programme 
Documents, Reporting Strategy and Reports, and User Statistics 
iii) Optimising ICTC and IDES - Final Report (Timbrell, 2011) 
2. Public Documents 
i) Report on Review of ICT Governance in the Queensland Government 
(Keliher, 2006) 
ii) Dept. of Public Works - Annual Report 2007–08 (Grierson, 2008) 
iii) Report to Parliament No. 7 for 2010 (Poole, 2010) 
iv) Record of Proceedings (Hansard) (Queensland Parliament, 2010) 
v) Report to Parliament No. 4 for 2011 (Poole, 2011) 
vi) Plug pulled on email plan (Helbig, 2012) 
vii) Qld Health Payroll System Commission of Inquiry (Chesterman, 2013) 
viii) Exhibit 116 - Statement of Malcolm John Grierson (Grierson, 2013) 
Air NZ Case Study 
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Interviews: 
Eleven face to face interviews (with current senior officers - recorded and 
transcribed) and one telephone interview (with an immediate past senior officer 
- notes taken) of approximately 1 hour each. 
1. Head of Group - Simplification Programmes 
2. Chief Financial Officer & General Manager Corp Finance 
3. General Manager - Group Financial Control 
4. General Manager - Offshore Airports, 
5. General Manager - Performance & Reward 
6. External Consultant - Transformation Programmes 
7. Chief Information Officer 
8. Head of Financial Operations 
9. Head of Global Brand Development 
10. Group General Manager - Airports 
11. General Manager - Networks 
12. (former) Deputy Chief Executive 
Documents 
1. Air New Zealand Annual Reports: 2007 – 2014 (Air NZ) 
2. Air New Zealand Media Releases 2003 – 2015 (Air NZ, 2015) 
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QUT Transform Initiative Case Study 
Interviews: 
Six face to face interviews (with current professional and academic staff - 
recorded and transcribed), two follow-up interviews (notes taken) of 
approximately 1 hour each, and several less formal status briefings with 
programme staff. 
1. Director, Corporate Transition 
2. Director Learning Futures 
3. Associate Director, Academic, Learning and Teaching Transformation 
4. Senior Business Analyst 
5. Academic - Strategy and Business Modelling 
6. Academic - Communications/Social Media. 
Documents 
1. QUT Annual Reports: 2001 – 2014 (QUT, 2016) 
2. Real World Learning 2020 Vision (QUT, 2015) 
3. Blueprint 4 (QUT, 2014) 
4. QUT Transform blogs (http://quttransform.blogspot.com.au/ & 
https://blogs.intranet.qut.edu.au/transform/) 
5. Transform Program Communications & Stakeholder Engagement Plan 
(internal document) 
6. Vendor Scenario – Requirements Use Case (internal document) 
7. Several broadcast and individual emails. 
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Appendix C Summary of Complexity Attributes in Basket of Journals’ Case Studies 
Case 
ID 
Description Transformation Driver Sector/Domain Duration 
01 Development of a system to administer all aspects of the 
European Union’s (EU) Common Agricultural Policy (CAP) 
schemes across the region. It includes administering the 
European Agricultural Guidance and Guarantee Fund grants 
and subsidy payments within specified time frames and is 
compliant with all EU regulations (Berger & Beynon-Davies, 
2009). 
Internal - poor customer 
satisfaction and an 
increasing inability to 
meet the EC’s changing 
requirements 
Public funding for 
Common Agricultural 





“recent” in this 
2009 paper 
02 A multi-country project to analyse the effectiveness of efforts 
to develop standards and information infrastructures in the 
Health Information Systems Programme (HISP) projects in 
South Africa, Ethiopia, and Thailand (Braa et al., 2007). 
Standardization of health 
data to improve health 
system outcomes. 
International donor 
organizations and the 
World Health 





03 A Compliance-to-Product (C2P) application implementation 
to evaluate and report on its processes and products 
compliance with global environmental regulations. It has 
been using C2P for sense-making and decision making 
around the management and dissemination of compliance-
based knowledge (Butler, 2011). 
Internal –experiencing 
significant and growing 
issues in product-related 
decisions due to the 








04 Investigation of the e-Government policies and associated 
ICT deployments in the reformation of the British criminal 
justice system.  Systems included “Compass”, a case 
management system for prosecutors and “NSPIS” an 
electronic data capture application for case information 





prescribed by the new 
public management 
ideology. 
Public – Criminal Justice 
System 
n/a – review 
of policy 
relationships 
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Case 
ID 
Description Transformation Driver Sector/Domain Duration 
05 An analysis of power in the implementation of an ERP 
solution to replace a legacy real estate asset management 
system.  The implementation process involved independent 
consultants (systems analyst, project supervisor; and network 
specialists) (Dhillon, Caldeira, & Wenger, 2011). 
Internal - legacy system 






Private - Real estate 
asset management 
2002-2005 
06 The case study of an IS development in a large multinational 
manufacturing company involved commercial package 
acquisition, outsourced solution development and internal 
and external stakeholder management (Doolin & McLeod, 
2012). 
Internal - major process 
improvement initiative 
including creation of a 
digital repository. 
Private - Manufacturing 2005-2006 
07 The researchers investigated information infrastructures in 
the internet using content analyses and design episodes (e.g. 
when new IT capabilities were added, modified, expanded or 
purged). They investigated standardization, archives, 
personal accounts of Internet design (Leiner et al., 1997; 
Berners-Lee and Fischetti, 1999), scholarly analyses and 
interviewed one of the original developers and sponsors of 
Internet protocols (Hanseth & Lyytinen, 2010). 
Internal - ‘Can I imagine a 
problem that somebody 
might have at some 
unspecified point in the 
future?’ 
Public – Dept of 
Defence, military 
strategy 
n/a – review 
of design 
processes 
08 This longitudinal study investigated building and 
implementing a specialised record management system for a 
number of collaborating public sector organisations.  The 
RMS required the computerisation of work processes to 
facilitate office work, the consolidation of information across 
21 organisations and the management of key activities 
(Hekkala & Urquhart, 2013). 




Public – Civil service 2002-2005 
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Case 
ID 
Description Transformation Driver Sector/Domain Duration 
09 The case analyses the selection, design, and implementation 
processes of an ERP in a large steel manufacturer in Saudi 
Arabia (Lyytinen et al., 2009). 
Internal – Legacy system 
lacked technical support, 
the Y2K problem, 
increased competition, and 
pressure to modernize. 
Private – Manufacturing 1992-2004 
10 The case investigates the failed implementation of a large-
scale information system in the Irish credit union group. 
(Mangan & Kelly, 2009) 
Internal - perceived need 
to modernise and provide 
a centralised, standard 
banking system offering 
expanded financial 
services. 
Private – Financial 
services 
1999-2001 
11 **Same case and authors as B8-06). The case study of an IS 
development in a large multinational manufacturing 
company involved commercial package acquisition, 
outsourced solution development and internal and external 
stakeholder management (McLeod & Doolin, 2012). 
Internal - major process 
improvement initiative 
including creation of a 
digital repository. 
Private - Manufacturing 2005-2006 
12 The Global Auditor Information System (GAIS) was a large-
scale, integrated information system for a maritime 
classification company.  The system was developed and 
deployed over a 5-year period to support the work of 
geographically dispersed auditors.  It aimed to replace paper-
based routines with a centralised, up-to-date database; 
introduce predefined report templates; and partly automate 
the audit reports (Monteiro & Rolland, 2012). 
Internal – efficiency and 
process redesign 
Private – Maritime 
classification system 
1998–2004 
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Case 
ID 
Description Transformation Driver Sector/Domain Duration 
13 Five projects were analysed for the paper: two from software 
engineering standardization (SES) and, three from the 
generic international IT standardization (GIITS) (Ngosi & 
Braganza, 2009). 
Not available from the 
paper 
Generic -  international 
IT standardization and 
engineering 
standardization 




14 The case investigated the establishment of a program 
management office (PMO) in a large municipality to 
implement project management processes to ensure IT 
projects finished on time, within budget, and to requirements 
(H. Taylor et al., 2012). 
Internal - critical IT 
project substantially over 
schedule and budget; and 
negative media attention 
regarding waste of public 
resources. 
Public – Generic 
program management 
office in civil service 
2001-2006 
15 The context of public program interventions with a small-
medium enterprise, a third-party e-marketplace for the 
building supplies sector, was investigated with a view to 
understand the influence of context on e-business 
implementation (Vega, Chiasson, & Brown, 2008). 
Internal – new venture Private – electronic 
business 
2002-2006 
16 The study uses a complex adaptive systems approach to 
compare eXtreme Programming (XP) and traditional 
waterfall based development methodology (Vidgen & Wang, 
2009). 
Not applicable Generic – software 
development 
methodologies 
n/a – review 
development 
processes 
17 The case study investigates a project, initiated for a leading 
U.S. financial institution, in a geographically distributed 
information systems development by a large Indian offshore 
developer (Vlaar, van Fenema, & Tiwari, 2008). 
Not available from the 
paper 
Private – Financial 
Services 
2002 - 2006 
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Complexity Attribute Case Number 
Simple 
(known knowns) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 Freq 
Duration/Cost/Project 
team 
y           y y y                 4 
Number of 
components 
y y       y y     y               5 
Number of Actors   y                       y y   y 4 
Changed Business 
Practice 
                                  0 
Span of Impact                 y         y       2 
Geographic 
Distribution 




y                       y         2 
Maturity/Stability of 
Organisation 
            y   y   y   y         4 
Complicated 
(known  unknowns) 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17   
Interrelated business 
rules 
y         y y       y y y     y y 8 
Complex calculations 
and/or technology 
y y       y             y y       5 
Socio-technical 
innovation 
  y         y   y   y       y y   6 
Regulatory 
compliance 
y y y                             3 
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  y         y   y   y   y y y   y 8 
External Influences   y                         y     2 
Complexity 
(unknown unknowns) 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17   
Political/power based 
influences 
y     y y     y             y     5 
Impacts on 
stakeholders 
(including Δ culture) 
y       y         y               3 
Emergent behaviours             y   y y y y y     y   7 
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Appendix D Coded Events 



























IDES_001 I'm not sure because[ Empirical Organisational Agent structure Unassigned Morphostasis Complex Domain-specific beh 
IDES_002 While we're on that[d Actual Actor Agent liability Unassigned Morphostasis Complex Individualism 
IDES_003 I'll just talk though the Empirical Actor Agent structure Unassigned Morphostasis Complex Norm circles of norm 
IDES_004 Once CITEC was run Empirical Unassigned Agent structure Unassigned Morphogenesis Complex Power differentials 
IDES_005 I guess the thing was Actual Technology Agent structure Unassigned Morphostasis Complex Systemic thinking a 
IDES_006 Identity managemen Empirical Actor Agent liability Unassigned Morphostasis Complex Power differentials 
IDES_007 [deidentified] was ver Actual Actor Agent power Active Morphogenesis Complex Conformity 
IDES_008 That's right, it was Tr Empirical Regulatory Agent structure Unassigned Morphogenesis Not Complex Norm circles of norm 
IDES_009 But the way this was Actual Actor Agent structure Active Morphogenesis Complex Unassigned 
IDES_010 And treasury endorse Actual Actor Agent liability Passive Morphogenesis Not Complex Individualism 
IDES_011 Yes, so this was DPW Empirical Group Agent structure Unassigned Morphostasis Complex Unassigned 
IDES_012 I've just realised now Empirical Actor Agent liability Unassigned Morphogenesis Not Complex Unassigned 
IDES_013 The business case w Empirical Organisational Agent structure Unassigned Morphostasis Complex Individualism 
IDES_014 Well...there's no subs Empirical Actor Agent power Unassigned Morphostasis Complex Unassigned 
IDES_015 So IDES by and large Actual Organisational Agent structure Unassigned Morphogenesis Not Complex Unassigned 
IDES_016 You've got the ICT in Actual Organisational Agent structure Passive Morphogenesis Complex Unassigned 
IDES_017 I think was the toing 
an 
Actual Organisational Agent structure Unassigned Morphostasis Not Complex Unassigned 
IDES_018 I'm saying that SAP's Empirical Regulatory Agent structure Unassigned Morphostasis Complex Unassigned 
IDES_019 But at any rate, the C Actual Organisational Agent structure Unassigned Morphostasis Complex Unassigned 
IDES_020 Yeah well it was in th Actual Technology Agent structure Unassigned Morphostasis Complex Unassigned 
IDES_021 OK so did IDES start Actual Technology Agent structure Unassigned Morphogenesis Complex Unassigned 
IDES_022 You've got trust and g Empirical Regulatory Agent structure Unassigned Morphostasis Complex Unassigned 
IDES_023 It's funny, ICT would Empirical Technology Agent structure Unassigned Morphostasis Complex Power differentials 
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IDES_001 Unassigned Historical actions o Unassigned Incomplete inform Unassigned No Transform+Complex 
IDES_002 Availability of resou Historical actions o Unassigned Unassigned Unassigned No Transform+Complex 
IDES_003 Unassigned Unassigned Inter-organisation Unassigned New discourses, mo No Transform+Complex 
IDES_004 Unassigned Heuristics in decisi Unassigned Unassigned New challenges and Transform+Complex 
IDES_005 Availability of resou Unassigned Unassigned Unassigned New challenges and No Transform+Complex 
IDES_006 Unassigned Unassigned Unassigned Unassigned Unassigned No Transform+Complex 
IDES_007 Requisite variety - c Unassigned Unassigned Unassigned New discourses, mo Transform+Complex 
IDES_008 Unassigned Unassigned Unassigned Unassigned New challenges and Transform+Not Complex 
IDES_009 Availability of resou Unassigned Unassigned Unassigned New challenges and Transform+Complex 
IDES_010 Unassigned Unassigned Unassigned Unassigned Energy flow into a sy Transform+Not Complex 
IDES_011 Unassigned Unassigned Intra-organisation Unassigned Unassigned No Transform+Complex 
IDES_012 Unassigned Unassigned Unassigned Unassigned Reward systems Transform+Not Complex 
IDES_013 Unassigned Unassigned Inter-organisation Unassigned New discourses, mo No Transform+Complex 
IDES_014 Unassigned Historical actions o Unassigned Unassigned Unassigned No Transform+Complex 
IDES_015 Unassigned Unassigned Unassigned Unassigned New challenges and Transform+Not Complex 
IDES_016 Availability of resou Unassigned Unassigned Unassigned New challenges and Transform+Complex 
IDES_017 Unassigned Unassigned Unassigned Unassigned New challenges and No Transform+Not Complex 
IDES_018 Unassigned Heuristics in decisi Unassigned Unassigned Unassigned No Transform+Complex 
IDES_019 Unassigned Historical actions o Unassigned Unassigned Unassigned No Transform+Complex 
IDES_020 Availability of resou Unassigned Intra-organisation Unassigned Unassigned No Transform+Complex 
IDES_021 Availability of resou Unassigned Unassigned Unassigned Unassigned Transform+Complex 
IDES_022 Unassigned Unassigned Intra-organisation Unassigned Unassigned No Transform+Complex 
IDES_023 Unassigned Unassigned Inter-organisation Unassigned Unassigned No Transform+Complex 
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Air NZ Coded - Page 1 of 6 
 














AirNZ-001 He ran a project wh Actual Actor Agent structure Unassigned Morphogenesis Complex Individualism 
AirNZ-002 If we go to the reca Real Organisational Agent power Active Morphogenesis Complex Systemic 
thinking a AirNZ-003 And so the executi Actual Group Agent power Active Morphogenesis Complex Unassi ned 
AirNZ-004 There were a coupl Actual Organisational Agent power Unassigned Morphogenesis Complex Inspiration 
AirNZ-005 So that takes us th Empirical Actor Agent power Active Morphogenesis Complex Norm circles of 
nor AirNZ-006 Flowing out of that Actual Organisational Agent power Active Morphogenesis Complex Norm circles of 
nor AirNZ-007 We'd also, if you th Actual Group Agent structure Unassigned Morphogenesis Complex D main-specific 
be AirNZ-008 And as we went thr Actual Global Agent power Active Morphogenesis Complex Unassigned 
AirNZ-009 There was a combi Empirical Actor Agent power Active Morphogenesis Complex Inspiration 
AirNZ-010 We've been asked Actual Societal Unassigned Passive Morphogenesis Not Complex Systemic 
thinking a AirNZ-011 I guess in Air New Actual Global Agent structure Unassigned Morphogenesis Complex Beliefs and 
values AirNZ-012 We got some infor Empirical Organisational Unassigned Active Morphogenesis Complex Norm circles of 
nor AirNZ-013 So what [de-identifi Empirical Actor Agent power Unassigned Morphogenesis Complex Beliefs and 
values AirNZ-014 There were all sort Actual Actor Agent power Active Morphogenesis Complex Inspiration 
AirNZ-015 the line. And it reall Actual Actor Agent power Active Morphogenesis Complex Norm circles of 
nor AirNZ-016 Then we went thro Empirical Group Unassigned Active Morphogenesis Complex D main-specific 
be AirNZ-017 Remuneration polic Empirical Organisational Agent structure Passive Morphogenesis Complex Generic 
behaviour AirNZ-018 So now we're throu Empirical Actor Agent power Active Morphogenesis Complex Unassigned 
AirNZ-019 So because of wha Empirical Actor Agent power Active Morphogenesis Complex Systemic 
thinking a AirNZ-020 the cultural was run Actual Organisational Agent structure Passive Morphogenesis Complex Beliefs and 
values AirNZ-021 She quickly ran aro Actual Actor Agent structure Unassigned Unassigned Not Complex Unas igned 
AirNZ-022 King Fish Program Actual Technology Unassigned Active Morphogenesis Complex Inspiration 
AirNZ-023 It was an interestin Empirical Actor Agent power Active Morphogenesis Complex Inspiration 
AirNZ-024 we were also looki Empirical Technology Agent power Unassigned Morphostasis Complex Systemic 
thinking a AirNZ-025 The launch custom Empirical Global Unassigned Unassigned Morphostasis Complex Domain-specific 
be AirNZ-026 got to a point after Actual Technology Agent power Unassigned Morphostasis Complex Systemic 
thinking a AirNZ-027 And perhaps there Actual Technology Unassigned Unassigned Morphostasis Complex Systemic 
thinking a AirNZ-028 A good  example is Actual Organisational Agent structure Active Morphogenesis Complex Conformity 
AirNZ-029 I am currently the Empirical Organisational Agent structure Unassigned Unassigned Not Complex Systemic 
thinking a AirNZ-030 And I joined as an Actual Unassigned Unassigned Unassigned Unassigned Not Complex Conformity 
AirNZ-031 Ansett cargo team. Actual Global Agent structure Active Morphogenesis Complex Anxiety 
AirNZ-032 So what it meant, a Actual Actor Agent power Passive Morphogenesis Complex Norm circles of 
nor AirNZ-033 I can't recall exactl Empirical Actor Agent power Passive Morphogenesis Complex Systemic 
thinking a  
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AirNZ-034 So [de-identified] b Actual Actor Agent power Active Morphogenesis Complex Inspiration 
AirNZ-035 Yeah it would have Actual Organisational Agent structure Unassigned Unassigned Not Complex Unassigned 
AirNZ-036 We did—I think it w Actual Regulatory Agent structure Unassigned Morphogenesis Complex Systemic thinking 
a AirNZ-037 other. And I think it Empirical Organisational Agent structure Unassigned Morphogenesis Complex Domain-specific 
be AirNZ-038 I don't think there's Actual Organisational Agent structure Active Morphogenesis Complex Systemic thinking 
a AirNZ-039 Yep. So I guess if Actual Global Agent structure Unassigned Morphogenesis Complex Systemic thinking 
a AirNZ-040 There definitely is. Actual Organisational Agent structure Active Morphogenesis Complex Systemic thinking 
a AirNZ-041 One of the things [ Empirical Actor Agent power Active Morphogenesis Complex Inspiration 
AirNZ-042 So during that era, Actual Organisational Unassigned Active Morphogenesis Complex Norm circles of 
nor AirNZ-043 So we had to rebuil Actual Organisational Agent power Active Morphogenesis Complex Beliefs and 
values AirNZ-044 I don't know wheth Actual Societal Influenc Agent structure Passive Morphogenesis Complex Beli f  and 
values AirNZ-045 We did put a lot of Actual Group Agent structure Unassigned Morphogenesis Complex Syst mic thinking 
a AirNZ-046 I think as we were Actual Group Unassigned Active Morphogenesis Complex Generic 
behaviour AirNZ-047 Yes they did becau Actual Organisational Agent power Passive Morphogenesis Complex B liefs and 
values AirNZ-048 I don't think it was l Actual Group Agent power Active Morphogenesis Complex Beli f  and 
values AirNZ-049 I think it's somethin Empirical Organisational Agent power Active Morphogenesis Complex Norm circles of 
nor AirNZ-050 Yeah, we used to h Empirical Group Unassigned Active Unassigned Complex Systemic thinking 
a AirNZ-051 I guess probably o Empirical Organisational Agent power Active Morphogenesis Complex Systemic thinking 
a AirNZ-052 I think a lot of the l Actual Group Agent structure Active Morphogenesis Complex Systemic thinking 
a AirNZ-053 involved in any of t Actual Technology Agent structure Unassigned Morphogenesis Complex Domain-specific 
be AirNZ-054 So after that, we w Unassigned Group Agent power Active Morphogenesis Complex B liefs and 
values AirNZ-055 And then after that Actual Global Agent structure Unassigned Unassigned Unassigned Unas igned 
AirNZ-056 [de-identified] and t Actual Group Agent power Passive Morphogenesis Complex Inspiration 
AirNZ-057 So that kind of mod Actual Global Agent structure Unassigned Morphostasis Complex Unassigned 
AirNZ-058 in the time-frames t Actual Organisational Agent power Active Morphogenesis Complex Beliefs and 
values AirNZ-059 My other recollectio Actual Global Agent power Active Morphogenesis Complex Syst mic thinking 
a AirNZ-060 to [de-identified]. [d Actual Actor Agent power Passive Morphostasis Complex Power 
differentials AirNZ-061 And one of the first Actual Actor Agent structure Active Morphogenesis Complex Anxiety 
AirNZ-062 Yes that did. To su Actual Actor Agent power Active Morphogenesis Complex Beliefs and 
values AirNZ-063 better; Air New Zea Actual Actor Agent power Passive Morphogenesis Complex Syst mic thinking 
a AirNZ-064 I joined Air New Ze Actual Organisational Agent structure Active Morphogenesis Complex Systemic thinking 
a AirNZ-065 outcome but, as an Actual Technology Agent structure Unassigned Morphogenesis Complex Systemic thinking 
a AirNZ-066 So one of the big d Actual Technology Agent structure Unassigned Morphogenesis Complex Domain-specific 
be AirNZ-067 Ok, so I can talk to Actual Technology Agent structure Unassigned Morphogenesis Complex Systemic thinking a 
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AirNZ-068 simple—it's the far Actual Group Agent structure Active Morphogenesis Complex Beliefs and values 
AirNZ-069 out the back of that Actual Technology Unassigned Active Morphogenesis Complex Inspiration 
AirNZ-070 We were able to de Actual Technology Agent power Unassigned Morphostasis Complex Generic behaviour 
AirNZ-071 So when we (as an Actual Technology Agent structure Unassigned Unassigned Complex Systemic thinking a 
AirNZ-072 “Grab a seat” – low Actual Organisational Agent power Unassigned Morphogenesis Complex Domain-specific be 
AirNZ-073 Applied this conce Actual Organisational Agent power Unassigned Morphogenesis Complex Domain-specific be 
AirNZ-074 of key challenges. Actual Global Agent structure Passive Morphogenesis Complex Domain-specific be 
AirNZ-075 successful in some Actual Organisational Agent structure Passive Morphogenesis Complex Inspiration 
AirNZ-076 It hasn't always go Actual Actor Agent power Passive Morphostasis Complex Domain-specific be 
AirNZ-077 So from a commer Empirical Organisational Agent structure Unassigned Morphogenesis Complex Domain-specific be 
AirNZ-078 A couple. One that Actual Technology Unassigned Unassigned Morphogenesis Complex Inspiration 
AirNZ-079 It did work. I think t Actual Organisational Agent structure Unassigned Morphogenesis Complex Systemic thinking a 
AirNZ-080 replacing...or comi Actual Technology Agent power Unassigned Morphostasis Complex Systemic thinking a 
AirNZ-081 So what we saw th Actual Actor Agent power Active Morphogenesis Complex Systemic thinking a 
AirNZ-082 That's been my rol Actual Group Agent structure Unassigned Unassigned Complex Conformity 
AirNZ-083 So a lot of it was re Empirical Group Agent power Active Morphogenesis Complex Generic behaviour 
AirNZ-084 So multiple project Actual Organisational Agent power Unassigned Morphogenesis Complex Individualism 
AirNZ-085 It was outside Cari Actual Technology Agent structure Unassigned Morphogenesis Complex Domain-specific be 
AirNZ-086 There was a really Actual Organisational Agent structure Unassigned Morphogenesis Complex Anxiety 
AirNZ-087 Another one proba Actual Group Agent power Active Morphogenesis Complex Systemic thinking a 
AirNZ-088 Yes and enormous Actual Technology Agent power Unassigned Morphogenesis Complex Domain-specific be 
AirNZ-089 Some of the things Actual Organisational Agent structure Unassigned Morphogenesis Complex Domain-specific be 
AirNZ-090 So to be able to ac Unassigned Organisational Agent structure Passive Morphogenesis Complex Systemic thinking a 
AirNZ-091 And the airport spa Actual Actor Agent power Active Morphogenesis Complex Domain-specific be 
AirNZ-092 And often when we Actual Group Agent structure Active Morphogenesis Complex Domain-specific be 
AirNZ-093 But capturing the w Actual Technology Unassigned Unassigned Morphogenesis Complex Domain-specific be 
AirNZ-094 And that was, from Actual Organisational Agent power Active Morphogenesis Complex Beliefs and values 
AirNZ-095 So I think when we Actual Organisational Agent power Active Morphogenesis Complex Systemic thinking a 
AirNZ-096 We didn't go into th Empirical Societal Influenc Agent power Unassigned Morphogenesis Complex Beliefs and values 
AirNZ-097 And also for the inf Actual Organisational Agent structure Unassigned Morphogenesis Complex Domain-specific be 
AirNZ-098 Yeah and there wa Actual Group Agent power Active Morphogenesis Complex Anxiety 
AirNZ-099 Basically, there we Actual Technology Unassigned Unassigned Morphogenesis Complex Norm circles of nor 
AirNZ-100 Yeah, and there's a Actual Technology Unassigned Unassigned Morphogenesis Complex Inspiration 
AirNZ-101 lot of customers do Actual Technology Unassigned Unassigned Morphogenesis Complex Inspiration 
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AirNZ-001 Competition Unassigned Intra-organisation 
connections 
Unassigned New challenges and 
goals or change necessity 
Transform+Complex 
AirNZ-002 Availability of 
resources 
Historical actions or 
previous experience 
Unassigned Unassigned New challenges and 
goals or change necessity 
Transform+Complex 
AirNZ-003 Availability of 
resources 




Unassigned New challenges and 
goals or change necessity 
Transform+Complex 
AirNZ-004 Emergent behaviour 
enabling adaptation 
Historical actions or 
previous experience 
Unassigned Unassigned New dis ourses, 
motivations and interests 
(organisational) 
Transform+Complex 
AirNZ-005 Emergent behavi ur 
enabling adaptation 
H uristics in decision 
making 
Unassigned Unassigned New discourses, 
motivations and interests 
(organisational) 
Transform+Complex 
AirNZ-006 Emergent behavi ur 
enabling adaptation 






New challenges a d 
g als or cha ge necessity 
Transform+Complex 
AirNZ-007 Emergent behavi ur 
enabling adaptation 
Historical actions or 
previous experience 
Unassigned Unassigned Experimentation (Trial 
and Error) 
Transform+Complex 
AirNZ-008 Competition H uristics in decision 
making 
Unassigned Unassigned Experimentation (Trial 
and Error) 
Transform+Complex 
AirNZ-009 Requisite variety - 
capability of the 
system to adapt 
Unassigned Intra-organisation 
connections 
Information flow and 
structure 
Energy flow into a 
system 
Transform+Complex 
AirNZ-010 Unassigned Unassigned Unassigned Information flow and 
structure 
Feedback and learning Transform+Not Complex 
AirNZ-011 Emergent behaviour 
enabling adaptation 




Unassigned New challenges and 
goals or change necessity 
Transform+Complex 




New dis ourses, 
motivations and interests 
(organisational) 
Transform+Complex 
AirNZ-013 Unassigned Unassigned Unassigned Unassigned Feedback and learning Transform+Complex 
AirNZ-014 Emergent behaviour 
enabling adaptation 




Information flow and 
structure 
Energy flow into a 
system 
Transform+Complex 
AirNZ-015 Availability of 
resources 
Unassigned Unassigned Unassigned Reward systems Transform+Complex 
AirNZ-016 Availability of 
resources 
Heuristics in decision 
making 
Unassigned Unassigned New discourses, 
motivations and interests 
(organisational) 
Transform+Complex 
AirNZ-017 Emergent behaviour 
enabling adaptation 
Unassigned Unassigned Unassigned Reward systems Transform+Complex 
AirNZ-018 Emergent behavi ur 
enabling adaptation 
Historical actions or 
previous experience 
Unassigned Unassigned New challenges and 
goals or change necessity 
Transform+Complex 
AirNZ-019 Emergent behavi ur 
enabling adaptation 





New dis ourses, 
motivations and interests 
(organisational) 
Transform+Complex 
AirNZ-020 Emergent behavi ur 
enabling adaptation 




Unassigned New discourses, 
motivations and interests 
(organisational) 
Transform+Complex 
AirNZ-021 Unassigned Unassigned Unassigned Unassigned Reward systems Unassigned 
AirNZ-022 Competition Heuristics in decision 
making 
Unassigned Unassigned Experimentation (Trial 
and Error) 
Transform+Complex 
AirNZ-023 Emergent behaviour 
enabling adaptation 
Unassigned Unassigned Unassigned New challenges and 
goals or change necessity 
Transform+Complex 
AirNZ-024 Availability of 
resources 
Unassigned Unassigned Incomplete 
information 
Feedback and learning No Transform+Complex 
AirNZ-025 Unassigned Unassigned Inter-organisation 
connections 
I co plete 
information 
Feedback and learning No Transform+Complex 
AirNZ-026 Availability of 
resources 




Unassigned Feedback and learning No Transform+Complex 
AirNZ-027 Collaboration and 
learning 
Unassigned Unassigned Unassigned Unassigned No Transform+Complex 
AirNZ-028 Emergent behaviour 
enabling adaptation 
Heuristics in decision 
making 
Unassigned Unassigned New discourses, 
motivations and interests 
(organisational) 
Transform+Complex 
AirNZ-029 Unassigned Unassigned Unassigned Unassigned Unassigned Unassigned 
AirNZ-030 Unassigned Unassigned Unassigned Unassigned Unassigned Unassigned 
AirNZ-031 Availability of 
resources 




Energy flow into a 
system 
Transform+Complex 
AirNZ-032 Emergent behaviour 
enabling adaptation 
Historical actions or 
previous experience 
Unassigned Unassigned New discourses, 
motivations and interests 
(organisational) 
Transform+Complex 
AirNZ-033 Competition Unassigned Intra-organisation 
connections 
Unassigned New challenges a d 
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AirNZ-034 Emergent behaviour 
enabling adaptation 
Unassigned Unassigned Unassigned New discourses, 
motivations and interests 
(organisational) 
Transform+Complex 
AirNZ-035 Requisite v riety - 
capability of the 
system to adapt 
Unassigned Unassigned Unassigned Reward systems Transform+Complex 
AirNZ-036 Unassigned Unassigned Unassigned Unassigned New challenges and goals 
or change necessity 
Unassigned 
AirNZ-037 Availability of 
resources 
Historical actions or 
previous experience 
Unassigned Unassigned New discours , 
motivations and interests 
(organisational) 
Transform+Complex 
AirNZ-038 Competition Historical actions or 
previous experience 
Unassigned Information flow and 
structure 
New discourses, 
motivations and interests 
(organisational) 
Transform+Complex 
AirNZ-039 Availability of 
resources 
Unassign d Intra-organisation 
connections 
Unassigned New discourses, 
motivations and interests 
(organisational) 
Transform+Complex 
AirNZ-040 Availability of 
resources 




New challenges a d goals 
or change necessity 
Transform+Complex 
AirNZ-041 Competition Unassign d Unassigned Unassigned New challeng s and goals 
or change necessity 
Transform+Complex 
AirNZ-042 Emergent behaviour 
enabling adaptation 
Unassigned Unassigned Unassigned Symbol manipulation Transform+Complex 
AirNZ-043 Competition Unassigned Unassigned Unassigned New discourses, 
motivations and interests 
(organisational) 
Transform+Complex 
AirNZ-044 Competition Unassigned Unassigned Unassigned Experime tation (Trial 
and Error) 
Transform+Complex 
AirNZ-045 Emergent behaviour 
enabling adaptation 
Unassigned Unassigned Unassigned New discourses, 
motivations and interests 
(organisational) 
Transform+Complex 






Experime tation (Trial 
and Error) 
Transform+Complex 
AirNZ-047 Unassigned Heuristics in decision 
making 
Unassigned Unassigned Experimentation (Trial 
and Error) 
Transform+Complex 
AirNZ-048 Requisite variety - 
capability of the 
system to adapt 
Heuristics in decision 
making 
Unassigned Unassigned Experimentation (Trial 
and Error) 
Transform+Complex 
AirNZ-049 Emergent behaviour 
enabling adaptation 
Unassigned Unassigned Unassigned New discourses, 
motivations and interests 
(organisational) 
Transform+Complex 
AirNZ-050 Competition Unassigned Unassigned Unassigned Experime tation (Trial 
and Error) 
Transform+Complex 
AirNZ-051 Unassigned Heuristics in decision 
making 
Unassigned Unassigned Experimentation (Trial 
and Error) 
Unassigned 
AirNZ-052 Emergent behaviour 
enabling adaptation 
Unassigned Unassigned Unassigned Energy flow into a system Transform+Complex 
AirNZ-053 Requisite v riety - 
capability of the 
system to adapt 
Unassigned Unassigned Unassigned New challenges and goals 
or change necessity 
Transform+Complex 
AirNZ-054 Competition Unassigned Unassigned Unassigned New challeng  and goals 
or change necessity 
Transform+Complex 
AirNZ-055 Competition Unassigned Unassigned Unassigned New discours , 
motivations and interests 
(organisational) 
Transform+Complex 
AirNZ-056 Unassigned Unassigned Unassigned Unassigned Unassigned Unassigned 
AirNZ-057 Competition Unassigned Unassigned Unassigned Experimentation (Trial 
and Error) 
Transform+Complex 




Unassigned New challenges and goals 
or change necessity 
No Transform+Complex 
AirNZ-059 Competition Heuristics in decision 
making 
Unassigned Unassigned Experim ntation (Trial 
and Error) 
Transform+Complex 
AirNZ-060 Unassigned Unassigned Unassigned Information flow and 
structure 
New discourses, 
motivations and interests 
(organisational) 
Transform+Complex 
AirNZ-061 Availability of 
resources 
Unassigned Unassigned Unassigned New challenges a d goals 
or change necessity 
No Transform+Complex 
AirNZ-062 Competition Unassigned Unassigned Unassigned New challeng s and goals 
or change necessity 
Transform+Complex 
AirNZ-063 Emergent behaviour 
enabling adaptation 
Heuristics in decision 
making 
Unassigned Information flow and 
structure 
New discours s, 
motivations and interests 
(organisational) 
Transform+Complex 
AirNZ-064 Competition Historical actions or 
previous experience 
Unassigned Unassigned Experime tation (Trial 
and Error) 
Transform+Complex 
AirNZ-065 Availability of 
resources 




Unassigned New challenges and goals 
or change necessity 
Transform+Complex 
AirNZ-066 Emergent behaviour 
enabling adaptation 
Historical actions or 
previous experience 
Unassigned Unassigned New discours , 
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AirNZ-067 Collaboration and 
learning 
Unassigned Unassigned Unassigned Experimentation (Trial 
and Error) 
Transform+Complex 
AirNZ-068 Collaboration and 
learning 
Heuristics in decision 
making 
Unassigned Unassigned New discourses, 
motivations and interests 
(organisational) 
Transform+Complex 
AirNZ-069 Collaboration and 
learning 
Unassigned Unassigned Unassigned Experime tation (Trial 
and Error) 
Transform+Complex 
AirNZ-070 Emergent behaviour 
enabling adaptation 
Unassigned Unassigned Unassigned Symbol manipulation No Transform+Complex 
AirNZ-071 Unassigne  Heuristics in decision 
making 
Unassigned Unassigned New challenges and 
goals or change necessity 
Unassigned 
AirNZ-072 Competition Unassigned Unassigned Unassigned New dis ourses, 
motivations and interests 
(organisational) 
Transform+Complex 
AirNZ-073 Availability of 
resources 
Unassigned Unassigned Unassigned New discourses, 
motivations and interests 
(organisational) 
Transform+Complex 
AirNZ-074 Competition Historical actions or 
previous experience 
Unassigned Unassigned New challenges a d 
g als or cha ge necessity 
Transform+Complex 




Unassigned Experimentation (Trial 
and Error) 
Transform+Complex 
AirNZ-076 Unassigned H uristics in decision 
making 
Unassigned Unassigned Experimentation (Trial 
and Error) 
No Transform+Complex 
AirNZ-077 Emergent behaviour 
enabling adaptation 




Unassigned New discourses, 
motivations and interests 
(organisational) 
Transform+Complex 
AirNZ-078 Emergent behavi ur 
enabling adaptation 
Historical actions or 
previous experience 
Unassigned Unassigned New discourses, 
motivations and interests 
(organisational) 
Transform+Complex 
AirNZ-079 Competition Historical actions or 
previous experience 
Unassigned Unassigned Feedb ck and learning Transform+Complex 
AirNZ-080 Availability of 
resources 
Historical actions or 
previous experience 
Unassigned Unassigned New challenges and 
goals or change necessity 
No Transform+Complex 
AirNZ-081 Emergent behaviour 
enabling adaptation 
H uristics in decision 
making 
Unassigned Unassigned Una signed Transform+Complex 
AirNZ-082 Collaboration nd 
learning 
Heuristics in decision 
making 
Unassigned Unassigned New discourses, 
motivations and interests 
(organisational) 
Unassigned 
AirNZ-083 Unassi ned Unassigned Unassigned Information flow and 
structure 
New discourses, 
motivations and interests 
(organisational) 
Transform+Complex 
AirNZ-084 Emergent behaviour 
enabling adaptation 





motivations and interests 
(organisational) 
Transform+Complex 
AirNZ-085 Competition Historical actions or 
previous experience 
Unassigned I co plete 
information 
New discourses, 
motivations and interests 
(organisational) 
Transform+Complex 
AirNZ-086 Unassigned Historical actions or 
previous experience 
Unassigned Unassigned New discourses, 
motivations and interests 
(organisational) 
Transform+Complex 
AirNZ-087 Collaboration and 
learning 
H uristics in decision 
making 
Unassigned Information flow and 
structure 
Experime tation (Trial 
and Error) 
Transform+Complex 
AirNZ-088 Requisite variety - 
capability of the 
system to adapt 
Historical actions or 
previous experience 
Unassigned Unassigned New challenges and 
goals or change necessity 
Transform+Complex 
AirNZ-089 Competition Historical actions or 
previous experience 
Unassigned Unassigned Experimentation (Trial 
and Error) 
Transform+Complex 
AirNZ-090 Competition Historical actions or 
previous experience 
Unassigned Unassigned New discourses, 
motivations and interests 
(organisational) 
Transform+Complex 
AirNZ-091 Emergent behaviour 
enabling adaptation 
Historical actions or 
previous experience 
Unassigned Information flow and 
structure 
New challenges a d 
g als or cha ge necessity 
Transform+Complex 
AirNZ-092 Collaboration nd 
learning 
Historical actions or 
previous experience 
Unassigned Unassigned New discourses, 
motivations and interests 
(organisational) 
Transform+Complex 
AirNZ-093 Collaboration and 
learning 
Historical actions or 
previous experience 
Unassigned Unassigned New discourses, 
motivations and interests 
(organisational) 
Transform+Complex 
AirNZ-094 Emergent behaviour 
enabling adaptation 
Historical actions or 
previous experience 
Unassigned Unassigned New discourses, 
motivations and interests 
(organisational) 
Transform+Complex 
AirNZ-095 Availability of 
resources 
Historical actions or 
previous experience 
Unassigned Unassigned New challenges a d 
g als or cha ge necessity 
Transform+Complex 
AirNZ-096 Competition Unassign d Unassigned Unassigned New dis ourses, 
motivations and interests 
(organisational) 
Transform+Complex 
AirNZ-097 Availability of 
resources 
Historical actions or 
previous experience 
Unassigned Unassigned New challenges a d 
g als or cha ge necessity 
Transform+Complex 
AirNZ-098 Emergent behaviour 
enabling adaptation 
Historical actions or 
previous experience 
Unassigned Unassigned New dis ourses, 
motivations and interests 
(organisational) 
Transform+Complex 
AirNZ-099 Requisite v riety - 
capability of the 
system to adapt 
Historical actions or 
previous experience 
Unassigned Unassigned New challenges a d 
g als or cha ge necessity 
Transform+Complex 
AirNZ-100 Un ssigned H uristics in de isi Unassigned Unassigned Experimentation (Tr Transform+Complex 
AirNZ-101 Emergent behavio uHistorical actions o Unassigned Unassigned Experimentation (Tr Transform+Complex 
 
 Appendix D Coded Events 363 
QUT-TI Coded - Page 1 of 4 
 
Event_ID Event_Coded Ontological 
Domain 










QUT001 Platform in place – Actual Technology Agent structure Active Morphogenesis Complex Domain-specific 
QUT002 Beta (pilot) of CPE Actual Group Agent structure Unassigned Morphogenesis Not Complex Unassigned 
QUT003 October 2014  – Empirical Actor Agent power Unassigned Unassigned Complex Power differentials 
QUT004 There's a lot of Empirical Organisational Agent structure Active Unassigned Complex Domain-specific 
QUT005 Oh that's the Empirical Group Agent power Active Unassigned Complex Conformity 
QUT006 I think there was a 
new 
Empirical Group Unassigned Unassigned Unassigned Complex Systemic thinking 
QUT007 It's starting to Empirical Technology Agent structure Unassigned Morphogenesis Complex Domain-specific 
QUT008 I think it's Actual Technology Agent structure Unassigned Morphogenesis Complex Domain-specific 
QUT009 My last job was Actual Organisational Agent structure Unassigned Morphostasis Complex Norm circles of 
QUT010 The difference Actual Organisational Agent power Passive Morphogenesis Complex Beliefs and values 
QUT011 One of the Empirical Global Agent structure Unassigned Unassigned Complex Domain-specific 
QUT012 I came into this Empirical Group Agent power Active Morphogenesis Complex Systemic thinking 
QUT013 This was where it 
gets 
Actual Actor Unassigned Passive Morphostasis Complex Beliefs and values 
QUT014 in ourselves, who Actual Group Unassigned Unassigned Unassigned Complex Systemic thinking 
QUT015 I don't say this out Actual Group Agent power Active Morphogenesis Complex Norm circles of 
QUT016 We've done some Empirical Actor Unassigned Unassigned Unassigned Complex Inspiration 
QUT017 We will always have Empirical Actor Unassigned Unassigned Unassigned Complex Beliefs and values 
QUT018 management. And Actual Organisational Unassigned Unassigned Unassigned Complex Domain-specific 
QUT019 My research area is Actual Actor Agent power Active Morphogenesis Complex Domain-specific 
QUT020 So people like[de- Actual Actor Unassigned Unassigned Unassigned Complex Inspiration 
QUT021 And Creative Empirical Actor Unassigned Passive Morphostasis Complex Anxiety 
QUT022 They were within the Actual Group Agent power Active Morphogenesis Complex Domain-specific 
QUT023 Yes, in SEF,  in Law, Empirical Group Unassigned Passive Unassigned Complex Norm circles of 
QUT024 I think one of the Actual Global Agent structure Unassigned Morphostasis Complex Systemic thinking 
QUT025 Their commitment to Actual Actor Unassigned Unassigned Morphostasis Complex Inspiration 
QUT026 No, I think some of Actual Actor Unassigned Unassigned Morphostasis Complex Generic 
QUT027 Approx 1 month  ago Actual Actor Unassigned Unassigned Unassigned Complex Domain-specific 
QUT028 Why we’re doing Actual Organisational Agent structure Unassigned Unassigned Complex Systemic thinking 
QUT029 We haven’t Actual Group Agent structure Unassigned Morphostasis Complex Individualism 
QUT030 That’s at the centre Actual Organisational Agent structure Unassigned Morphostasis Complex Power 
differentials  
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QUT031 I met with one for an Actual Actor Agent power Unassigned Morphostasis Complex Power differentials 
QUT032 That was one of the Actual Group Agent structure Unassigned Unassigned Complex Systemic thinking 
QUT033 To be quite frank, Empirical Organisational Agent structure Unassigned Unassigned Complex Domain-specific 
QUT034 Funded by that Empirical Actor Agent power Passive Morphogenesis Complex Inspiration 
QUT035 July 2013  was when Actual Group Agent power Passive Morphogenesis Complex Systemic thinking 
QUT036 Every faculty had to Actual Organisational Unassigned Unassigned Morphostasis Complex Domain-specific 
QUT037 Six faculties. So Actual Organisational Agent structure Unassigned Morphostasis Complex Domain-specific 
QUT038 There are a lot of Actual Organisational Agent structure Unassigned Unassigned Complex Anxiety 
QUT039 Between this time Actual Organisational Agent structure Unassigned Unassigned Complex Domain-specific 
QUT040 system that Actual Actor Agent power Passive Morphostasis Complex Individualism 
QUT041 Yes, well at the Empirical Group Agent power Unassigned Unassigned Complex Norm circles of 
QUT042 Just last week we Actual Group Unassigned Unassigned Unassigned Complex Domain-specific 
QUT043 Yeah, he’s good. Actual Group Agent structure Passive Unassigned Complex Systemic thinking 
QUT044 No, well I think you Empirical Actor Agent power Unassigned Unassigned Complex Beliefs and values 
QUT045 Blueprint4 commits Actual Organisational Unassigned Passive Unassigned Complex Inspiration 
QUT046 Recent videos from Actual Actor Agent power Passive Unassigned Complex Systemic thinking 
QUT047 Our major objective Actual Group Unassigned Passive Unassigned Complex Systemic thinking 
QUT048 The following Actual Organisational Agent structure Passive Unassigned Complex Beliefs and values 
QUT049 Purpose Empirical Organisational Unassigned Passive Unassigned Complex Domain-specific 
QUT050 Transforming Actual Group Agent structure Active Unassigned Complex Domain-specific 
QUT051 Speaking frankly, Empirical Actor Agent power Active Morphogenesis Complex Inspiration 
QUT052 The initiation phase Empirical Unassigned Unassigned Unassigned Unassigned Complex Domain-specific 
QUT053 We’re well Actual Group Agent structure Unassigned Unassigned Complex Beliefs and values 
QUT054 I want to use the Empirical Technology Unassigned Unassigned Unassigned Complex Domain-specific 
QUT055 Developed a Actual Actor Agent power Unassigned Unassigned Complex Domain-specific 
QUT056 Worked with around Actual Actor Agent structure Active Unassigned Complex Domain-specific 
QUT057 Discussed Actual Actor Agent structure Active Unassigned Complex Domain-specific 
QUT058 Currently we have, Empirical Technology Unassigned Unassigned Unassigned Complex Conformity 
QUT059 Pilot of CPE Empirical Group Agent power Unassigned Unassigned Complex Systemic thinking 
QUT060 New LMS Actual Technology Unassigned Unassigned Morphostasis Complex Domain-specific 
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QUT001 Collaboration and Unassigned Unassigned Unassigned Feedback and learning Transform+Complex 
QUT002 Unassigned Unassigned Unassigned Unassigned Feedback and learning Transform+Not Complex 
QUT003 Unassigned Historical actions Intra-organisation Unassigned New challenges and Unassigned 
QUT004 Unassigned Historical actions Intra-organisation Information Experimentation (Trial Unassigned 
QUT005 Unassigned Unassigned Intra-organisation Information New discourses, Unassigned 
QUT006 Requisite variety - Historical actions Unassigned Unassigned New discourses, Unassigned 
QUT007 Availability of Historical actions Unassigned Unassigned New challenges and Transform+Complex 
QUT008 Requisite variety - Historical actions Unassigned Information New challenges and Transform+Complex 
QUT009 Availability of Historical actions Unassigned Unassigned New discourses, No Transform+Complex 
QUT010 Collaboration and Historical actions Unassigned Unassigned New discourses, Transform+Complex 
QUT011 Competition Heuristics in Unassigned Unassigned New discourses, Unassigned 
QUT012 Emergent Historical actions Unassigned Unassigned Experimentation (Trial Transform+Complex 
QUT013 Unassigned Historical actions Unassigned Unassigned New discourses, No Transform+Complex 
QUT014 Unassigned Unassigned Unassigned Unassigned Unassigned Unassigned 
QUT015 Emergent Unassigned Unassigned Unassigned New discourses, Transform+Complex 
QUT016 Collaboration and Unassigned Intra-organisation Unassigned New discourses, Unassigned 
QUT017 Emergent Historical actions Unassigned Unassigned New discourses, Unassigned 
QUT018 Unassigned Historical actions Unassigned Unassigned New discourses, Unassigned 
QUT019 Collaboration and Historical actions Inter-organisation Unassigned New discourses, Transform+Complex 
QUT020 Collaboration and Unassigned Unassigned Unassigned New challenges and Unassigned 
QUT021 Collaboration and Historical actions Unassigned Unassigned Experimentation (Trial No Transform+Complex 
QUT022 Collaboration and Unassigned Unassigned Unassigned New discourses, Transform+Complex 
QUT023 Requisite variety - Historical actions Unassigned Unassigned Experimentation (Trial Unassigned 
QUT024 Emergent Unassigned Unassigned Unassigned New challenges and No Transform+Complex 
QUT025 Availability of Unassigned Unassigned Incomplete New challenges and No Transform+Complex 
QUT026 Requisite variety - Unassigned Unassigned Unassigned Feedback and learning No Transform+Complex 
QUT027 Emergent Unassigned Unassigned Unassigned New challenges and Unassigned 
QUT028 Availability of Historical actions Unassigned Unassigned New discourses, Unassigned 
QUT029 Collaboration and Historical actions Intra-organisation Unassigned New challenges and No Transform+Complex 
QUT030 Unassigned Historical actions Intra-organisation Information flow New challenges and No Transform+Complex 
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QUT031 Collaboration and Unassigned Intra-organisation Information Feedback and learning No Transform+Complex 
QUT032 Availability of Unassigned Unassigned Incomplete Experimentation (Trial Unassigned 
QUT033 Collaboration and Unassigned Intra-organisation Information New discourses, Unassigned 
QUT034 Collaboration and Historical actions Intra-organisation Unassigned New discourses, Transform+Complex 
QUT035 Emergent Unassigned Unassigned Unassigned New discourses, Transform+Complex 
QUT036 Unassigned Historical actions Intra-organisation Unassigned New challenges and No Transform+Complex 
QUT037 Availability of Historical actions Unassigned Unassigned New discourses, No Transform+Complex 
QUT038 Competition Historical actions Unassigned Unassigned Reward systems Unassigned 
QUT039 Requisite variety - Unassigned Unassigned Unassigned New discourses, Unassigned 
QUT040 Emergent Unassigned Unassigned Information flow Energy flow into a No Transform+Complex 
QUT041 Requisite variety - Unassigned Unassigned Unassigned New discourses, Unassigned 
QUT042 Collaboration and Heuristics in Unassigned Unassigned Feedback and learning Unassigned 
QUT043 Collaboration and Unassigned Unassigned Unassigned Feedback and learning Unassigned 
QUT044 Collaboration and Unassigned Unassigned Information Feedback and learning Unassigned 
QUT045 Competition Historical actions Unassigned Unassigned New discourses, Unassigned 
QUT046 Requisite variety - Unassigned Unassigned Unassigned New discourses, Unassigned 
QUT047 Competition Unassigned Unassigned Unassigned Feedback and learning Unassigned 
QUT048 Collaboration and Historical actions Unassigned Information New discourses, Unassigned 
QUT049 Collaboration and Unassigned Unassigned Information New discourses, Unassigned 
QUT050 Collaboration and Historical actions Inter-organisation Unassigned New discourses, Unassigned 
QUT051 Requisite variety - Unassigned Unassigned Unassigned New discourses, Transform+Complex 
QUT052 Availability of Historical actions Intra-organisation Unassigned New discourses, Unassigned 
QUT053 Emergent Historical actions Unassigned Unassigned Experimentation (Trial Unassigned 
QUT054 Collaboration and Historical actions Unassigned Unassigned New discourses, Unassigned 
QUT055 Requisite variety - Historical actions Unassigned Unassigned New discourses, Unassigned 
QUT056 Collaboration and Historical actions Intra-organisation Unassigned New discourses, Unassigned 
QUT057 Collaboration and Historical actions Intra-organisation Unassigned Feedback and learning Unassigned 
QUT058 Collaboration and Historical actions Inter-organisation Unassigned Symbol manipulation Unassigned 
QUT059 Collaboration and Historical actions Unassigned Incomplete Feedback and learning Unassigned 
QUT060 Requisite variety - Historical actions Intra-organisation Unassigned New discourses, No Transform+Complex 
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Appendix E Ethics Approval 
Ethical approval (Number: 1300000438) was obtained in August 2013 in the Human - Low 
Risk category. 
In conformity with the approval, each participant was provided with an Information Sheet 
and a Consent Form (Appendix E) prior to the interview.  The research followed a standard 
procedure in order to protect the rights of all participants during the research process.  All 
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